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FOREWORD
INTERNATIONAL SPACE STATION PROGRAM

EXPRESS INTEGRATION AGREEMENT BLANK BOOK
FOR EXPRESS RACK PAYLOADS

This document, SSP 52000-EIA-ERP, EXPRESS Integration Agreement Blank Book
for EXPRESS Rack Payloads, contains the standard format that will be used by al
International Space Station (1 SS) Program (FSSP)-participants to develop a unique EX pedite |
the PRocessing of Experiments to Space Station (EXPRESS) Integration Agreement (EIA)
for EXPRESS Rack payloads. The Payload Developer (PD) and the EXPRESS Payload
Integration Manager (EPIM) will use this book as a blank book for the development of the
unique EIA. Use of the standard format will provide a consistent definition of the required
integration agreements for the payload organization and the +SSPI SS Program. ’

This EIA Blank Book is consistent with the processes and products to be prepared by
the +SSPI SS Program participants, as specified in SSP 50200-01, Station Program
Implementation Plan, Volume 1: Station Program Management Plan. This document is
under the Configuration Management (CM) control of the International Space Station
Program Payloads Control Board (PCB) and any changes or revisions will be reviewed and
approved by the PCB.

M—SuffredintR. Nygren
International Space Station Program
Payloads Office Manager
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PAYLOADS CONTROL BOARD APPROVAL NOTICE

INTERNATIONAL SPACE STATION PROGRAM

EXPRESS INTEGRATION AGREEMENT BLANK BOOK
FOR EXPRESS RACK PAYLOADS

SEPTEMBER 22, 2000

M—SutfredintR. Nygren Date
Chair, Payloads Control Board
National Aeronautics and Space Administration
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PREFACE

INTERNATIONAL SPACE STATION PROGRAM

EXPRESS INTEGRATION AGREEMENT
BETWEEN
INTERNATIONAL SPACE STATION PROGRAM
AND THE
{PAYLOAD NAME}

This EXPRESS Integration Agreement (EIA) is the Resear ch Program Office or
Appropriate Office or Payload Developer (PD) and International Space Station (1 SS)
Program (+SSP)-agreement on the responsibilities, tasks, and requirements which directly
relate to the assignment and integration of the payload into the EXPRESS Rack on the
International Space Station (ISS). The EIA further defines the roles and responsihilities,
technical requirements, and integration schedules to launch, operate, and return an EXPRESS
Rack payload.

[ Any instructional information contained in this PHA-EI A Blank Book isitalicized and |
enclosed in brackets [example]. Information to be supplied is underlined and enclosed in
braces {example}. All instructional information will be removed for the payload-unique
EIA] Specificinformation relative to the data input fieldsin PDL is enclosed by the
symbols #, # example #.

All commitments and services to be furnished by the +SSPI SS Program to the
Payload Developer under this EIA shall be furnished using its best efforts.

The abbreviations and acronymsllist isfound in Appendix A. The glossary of the
terms requiring definition is found in Appendix B. Open items which have not been
determined are designated as To Be Determined (TBD) and are found in Appendix C. Items
which need to be reeolved will be desrgnated asTo Be Resolved (TBR) and are also found in
Appendix C. A €3 ;
The Addendum documents the +SSPISS Pr ogram and Space Shuttle Program (SSP)
services and other elements necessary to accomplish theintegration, launch, on-orbit
oper ations, descent, and deintegration of the payload.

XiX
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SECTION 1, INTRODUCTION

1.1 PURPOSE

The EXPRESS Integration Agreement (EIA) is the primary management and
technical agreement between the { Resear ch PrejeetProgram Office or Appropriate Office
or Payload Developer (PD)} and the International Space Station (I SS) Program-(+SSP.
Throughout this document, the { Payload Organization} will be referred to as the Payload
Developer (PD), and the { Payload Name} with experiment and associated equipment will
be referred to as the payload. This document appliesto all EX pedite the PRocessing of
Experiments to Space Station (EXPRESS) Rack payloads. The EIA specifies all
management and technical activities required for integration, transportation, and on-orbit |
operation of the { Payload Name}. The EIA similarly establishes the basis by which the
operation of the payload will be implemented for specific on-orbit increments.

The EIA consists of three separate parts. the main volume, the addendum, and the
data sets. The main volume of the EIA describes the static requirements and the general roles
and responsibilities of the parties involved in the integration/deintegration, prelaunch/post-
landing processing, transportation and the on-orbit operation of the payload. More
specifically, it contains information pertaining to specific reviews, schedules, hardware
commitments and protocols required to manifest the payload. The addendum documents the
tactical parameters, dynamic-reguirements;-sehedutes-ane-commitments associated with
specific transportation flights, and on-orbit increment operations. Information in the
addendum will be provided for each increment the payload is on-orbit. Finally, the data sets |
contain the engineering, integration, and operational details required and agreed upon by the
implementing organizations. Data sets define, on an increment and flight-specific basis, the
engineering, integration, and operational details of the requirementsin the addendum. Data
setswill be updated, as agreed-to by the implementing organizations, to meet increment and
flight-specific needs. For details of the payload integration processes, see SSP 52000-UG-
ERP, Users Guide for EXPRESS Rack Payloads.

1.2 SCOPE

This EIA main volume defines management roles and responsibilities; flight and
ground safety requirements; interface design requirements; verification and testing
requirements; operational requirements; launch/landing site processing regquirements;
resource and interface commitments; and astandare-schedule tracking commitments. The
addendum documents the +SSPI SS Program and Space Shuttle Program (SSP) services,
tactical parameters; prelaunch to ascent requirements; on-orbit requirements; return
requirements, training requirements; and the program-provided ground support requirements; |
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and-a-paytoad-specific-scheddte; all on an increment and flight basis. These elements are |

necessary to accomplish the integration, launch, on-orbit operation, descent, and
deintegration of the payload. The data sets document payload configuration, training,
ground data services, payload operations, planning, and Kennedy Space Center (KSC)
technical and support requirements. A complete description of each data set isdefined
in SSP 52000-PDS, Payload Data Sets Blank Book.

1.2.1 Documentation

The primary documentation required to ensure proper integration of the payload
consists of the EIA, the EIA addenda, the EtA-payload data sets, and-appheabtethe Interface
Control Documents (ICD), anerthe Payload Verification Plan (PVP), and a payload
integration schedule.

1.2.2 Approval Authority

The EIA, payload data sets, unique | CDs, and associated changes are to be
approved jointly by the Space Station Payloads Office (SSPO) and the { Resear ch
ProjectProgram Office or Appropriate Office or Payload Developer (PD)}. The payload-
unique ICDs and verification plans and associated changes will be approved jointly by the
PD and the EXPRESS Rack Office (ERO). The unique payload data sets and associated
changes areto-be-approvedointhy-by-the-PB-and controlled by the-appropriate-Level 11
control boards. The Blank Book data sets are controlled by the Payloads Control Boar d
(PCB).

1.2.3  Configuration Management

Configuration control for this EIA commences upon the last required signature of
this BtA document. The +SSPISS Program will maintain configuration control of this
document in accordance with SSP 5032341170, Configuration Management
HandbeckRequirements.

1.2.4 Intellectual Property and Goods

Each participant to this EIA is obligated to transfer to the other any and all technical
data and goods necessary to fulfill its responsibilities under this EIA, subject to the
following:
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disetesare-Nothing within thisEI A requiresor obligates either participant to
transfer proprietary technical data and goods contrary to national laws, statutes,
or regulationsrelating to export controlsor to the control of classified data.

dreetesure—All payload data requaeted will be used exclusrvely for the purpose of
assigning payload resour ces, accommodations and services aswell as assessing
compatibility for integration of the payload into theISS. Proprietary data will
belimited to the extent possible. Any unique handling of proprietary data will
be negotlated with thet—SSPI SS Program and documented in Section 3 3 of the

C. In the event there is atransfer of any technical data and goods that are protected for
export control purposes, the furnishing participant will adequately mark with a notice
or otherwise specifically identify all affected technical data and goods. This notice or
identification will indicate that affected technical data and goods will be used by the
receiving participant and its contractors and subcontractors only for the purposes of
fulfilling the receiving participant’s responsibilities under thisEIA. The notice of
identification will also provide that affected technical datawill not be disclosed and
such technical data and goods will not be further distributed to any entity without
prior written permission of the originating participant. The participants agree to abide
by the terms of the notice or identification and to protect all affected technical data
and goods. NASA, international partners, and participantswill follow the
technology transfer guidelinesin the Intergover nmental Agreement (1GA).
NASA will follow the export classification and marking process described in the
NASA Export Control Program and in SSP 50223.

D. The participants are under no obligation to protect any unmarked proprietary
technical data, documentation, or other unidentified protected goods.

eepor%eontrels—eﬁetheeontrol—of—elasaﬁed—data—l nformatlon relevant to
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integration, operations, and safety, as well as documentation development,
including detailed design data, but excluding manufacturing, processing data,
and associated softwar e, will be exchanged without restriction asto use or
disclosure. Intheevent of transfer of proprietary technical data for which
protection isto be maintained, such technical data will be adequately marked
with a noticeindicating that this data will be used and disclosed by thereceiving
participant and its contractors and subcontractors only for the purpose of
fulfilling the receiving participant’s responsibilitiesunder thisEIA. Proprietary
data will not be disclosed or further distributed to any other entity without prior
written permission of the originating participant. Thereceiving participant
agreesto abide by theterms of the notice and to protect any such marked
technical data from unauthorized use and disclosure.

1.3 PRECEDENCE

In the event of inconsistency among payload integration documentation contained
within the applicable documents, resolution will be achieved by observing the following
order of precedence:

A. Safety documents.
ElIA main volume and addenda.
Payload-unique EXPRESS ICD.

ElA data sets.

m o O &

EIA applicable documents other than A, B, C, and D.

14  PUBLICINFORMATION

Distribution of information to the public pertaining to the payload may be made by
each participant to this EIA for its own portion of the program as specified in <TBD 1-1>
Public Affairs Plan. Insofar as participation of the other participant isinvolved, information
may be released to the public after suitable consultation and agreement as to its content.

Certain categories of information regarding the payload, such as medical information
collected from the crew and other proprletary information, is not suitable for publ ic
dissemination. - i A .

datamvelved— The I SS communlcatlons system is consider ed sufficiently secureto
protect the downlink of sensitive material. Onboard, password protection may be
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desired for someinformation. Distribution of sensitive material following receipt by the
ground via mail, fax, or electronic meanswill be done using appropriate data privacy
measures. The PD will supply encryption equipment (flight and ground) and
requirementsfor secure communications channels and encryption techniquesif the PD
determinesthat thislevel of protection of proprietary payload dataisjustified.

1.5 FINANCIAL ARRANGEMENTS

The cost of discharging their respective responsibilities under this EIA will be
sustained by each participant involved, unless otherwise mutually agreed upon. Technical
agreements contained within this EIA will be subject to the avail ability of appropriated
funds. Should either participant encounter financing problems, that participant will notify the
other participant in atimely manner.

16 ENTRY INTO FORCE AND DURATION

This EIA will enter into force on the date of the last signature; hereon, and will
remain in force until: (1) completion of al activities under this agreement; or (2) termination

by mutual agreement by all Partietpantspar ticipants.
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SECTION 2, DOCUMENTS

21  APPLICABLE DOCUMENTS

The following documents include specifications, models, standards, guidelines,
handbooks, and other special publications. The current issue of the following documentsis
identified in SSP 50257, Program Controlled Document Index. The documents listed in this
paragraph are applicable to the extent specified herein. Inclusion of applicable documents
herein does not in any way supersede the order of precedence identified in Paragraph 1.3 of
this document.

SSP 41170 Configuration Management Requirements

SSP 50004 Ground Support Equipment Design
Requirements

SSP 50005 I SS Flight Crew Integration Standard
(NASA-STD-3000/T)

it oo g " ,
et ool

SSP 50200-01 Station Program Implementation Plan,
Volume 1: Station Program Management Plan

SSP 50223 Space Station and Shuttle-MIR Programs
Export Control Program

SSP 50260 International Space Station Medical Operations
Requirements Document (1SS MORD)

SSP 50323 Payload Users Development Guide (PUDG)
For The Space Station Training Facility
(SSTF) Payload Training Capability (PTC)

SSP 50431 I SS Program Requirementsfor Payloads
(Applicable Document Only to I SS Funded
Payloads)

SSP 50486 Preflight Imagery Requirements per NASA-

Provided | SS Government Furnished

2-1
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Equipment

SSP 50502 I nternational Space Station Preflight
I magery Requirements

SSP 50503 I nternational Space Station On Board
Training Media Requirements

SSP 52000-IDD-ERP EXpedite the PRocessing of Experiments to
Space Station (EXPRESS) Rack Payloads
Interface Definition Document

SSP 52000-PDS | SS Payload Data Sets (PDS) Blank Book

SSP 52000-PVP-ERP Generic Payload Verification Plan, EX pedite the
PRocessing of Experimentsto Space Station
(EXPRESS) Rack Payloads

SSP52000-PDS——}SSPaylead-Data-Sets (PDS) Blank-Beek

SSP 52005 | SS Payload Flight Equipment Requirements
and Guidelines for Safety-Critical Structures

SSP 52054 +SSPI SS Program Payloads Certification of
Flight Readiness I mplementation Plan

SSP 57025 | SS Payload I nterface Systems Fault
Tolerance Document

SSP 57057 | SS Payload Integration Template

SSP 58026-01 Generic Payload Simulator Requirements
Document —Voal. 1

SSP 58309/NPTIP NASA Payload Training | mplementation
Plan (NPTIP)

SSP 58700-ANX5 PODF Management Plan, Annex 5

SSP 58700-ANX6 PODF Management Plan, Annex 6: Payload

Developer’s Display Guide

NSTS 1700.7 Safety Policy and Requirements for Payloads
Using the Space Transportation System

2-2
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NSTSAHSS1700.7

|SS Addendum
NSTS 07700

NSTS 08242

NSTSISS 13830

NSTS 21000-IDD-MDK

JSC 20483

JSC 27472

KHB 1700.7
KHB 1710.2
NIH 85-23

NMI 8910.1

<TBD 1-1>

H
vy)
0
w
'.A

Coordination Copy

Safety Policy and Requirements for Payloads |
Using the International Space Station

Program Definition and Requirements, Volume
X1V, Space Shuttle System Payload
Accommodations, Appendix 5, System
Description and Design Data - Ground
Operations

Limitations for Non-Flight Materials and
Equipment Used In and Around the Space
Shuttle Orbiter Vehicles

Payload Safety Review and Data Submittal
Requirementsfor Payloads Using the - Space
Shuttle - International Space Station

Shuttle/Payload Interface Definition Document
for Middeck Accommodations

ISCtastitutional-RevienE - Guidel

fertnvestigatersProposthig,-Human Research
for Space Flight and Related Investigations

Requirementsfor the Submission of Data
Needed for Toxicological Assessment of
Chemicals and Biologicals To Be Flown on
Manned Spacecr aft

Space Shuttle Payload Ground Safety Handbook
K SC Safety Practices Handbook

Guide for the Care and Use of Laboratory
Animalsfor Space Flight Investigations

Care and Use of Animals in the Conduct of
NASA Activities

Public Affairs Plan
Payload-Sehedute
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{ Increment-specific
document number}

{ Increment-specific Mission
Integration Plan}

Coordination Copy

{ List the Increment-specific Definition and
Requirements Document here}

{List the Increment-specific Mission Integration

Plan here}

[ Documents may be added to this section as is necessary to support the final scope and

content of this EIA.]

2.2 REFERENCE DOCUMENTS

The following documents contain supplemental information to guide the user in the
application of this document. These reference documents may or may not be specifically

cited within the text of this document.
SFOC-FL 1860
SSP 30695

SSP 41158

SSP 50112

SSP 50254

SSP 50304
SSP 50305

SSP 50467

SSP 52000-UG-ERP
SSP 52000-PAH-ERP

SSP 52000-PAH-KSC

ISSIVA Tool Catalog

Acceptance Data Package Requirements
Specification

Software |CD Part 1 USOSto International
Ground System Segment Ku-Band Telemetry
Formats

Operations Summary
Operations Nomenclature
POIC Capabilities Document

POIC to Generic User Interface Definition
Document

| SS Cargo Stowage Technical Manual:
Pressurized Volume

Users Guide for EXPRESS Rack Payloads

| SS Payload Accommodations Handbook,
EXPRESS Rack Payloads

KSC Payload Launch Site Processing Payload
Accommaodations Handbook
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JSC 28533

MIL-STD-100G

NSTS 18798

Coordination Copy

| SS Catalog of VA GFE/Flight Crew
Equipment

DOD Standard Practice for Engineering
Drawings

Interpretations of NSTS/ISS Payload Saf ety
Reguirements - Safety Package.

oad Traini ermentati

Plan-(NPFHP)

SSP-50431——————————————————Payload-Development-Program

<TBD 6-3>
<TBD 6-4>
<TBD 6-5>
<TBD 6-6>
<TBD 6-7>

<TBD 6-8>

<TBD 6-9>

ReguirementsDoecument

User Training/Certification Plan
Ground Malfunctions Book
Payload Systems Manual
Payload Operations Handbook

Paytoad-Regutations Payload Operations

Integration Center Payload Regulations

Facility Capabilities and Requirements
Document

Preflight and Post-Flight Crew Time
Requirements and Facility Usage
Requirements

tone Retiabiti oot I

; . :

e ,

[ Documents may be added to this section asis necessary to support the final scope and

content of this EIA.]
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SECTION 3, MANAGEMENT-RESPONSI BILI TIESAGREEMENT

31 GENERAL PAYLOAD DESCRIPTION

[ tabl et tod i 3
{Payload Description - A brief descriptive overview of the payload flight hardware that

includes a summary transportation and on-orbit scenario, as well as a summary of the
intended on-orbit evolution of the hardware configuration.} # character, 500 max. #

32 PAYLOAD FUNCTION

[ . " ]

{Payload Function(s) - A brief statement which describes the basic function(s) of the
payload.} # character, 500 max. #
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3.3 RESPONSIBILITIES

The responsibility for ensuring the definition, control, implementation, and
accomplishment of requirements and activities specified within this document is vested with
the +SSPI'SS Program and for the { Payload Name} within the {Paytoad-Organtzationt
{Resear ch PrejeetProgram Office or Appropriate Office or Payload Developer (PD)}.
The +SSPI SS Program, as represented by the EXPRESS Payload I ntegration Manager
(EPIM), isresponsible for the integration, operation and transportation to and from the ISS as
documented in thisEIA. The {Resear ch Pretect-Program Office or Appropriate Office or
Payload Developer (PD)} represented by the PD isresponsible for the development,
integration, and support of the payload. If a PD isunableto solve a problem the EPIM
should be contacted to discuss options. The +SSPI SS Program will and the PD shall staff
pertinent integration activities, both analytical and physical, asidentified within thisEIA, and
according to the templates contained in Seetien-9-of-this-decumentSSP 57057.

3.3.1 International Space Sation Program Responsibilities
The +SSPI SS Program will perform the following activities:

A. Perform analytical, and-operationrsoper ational, and physical integration of the
payload into the EXPRESS Rack and/or EXPRESS Transportation Rack (ETR).

B. Ensure the safety of the integrated element’s payload complement at all times,
requiring compliance with specific Safety documents (e.g., NSTS/I1SS 1700.7 | SS
Addendum, Safety Policy and Requirementsfor Payloads Using the
International Space Station, etc.).

C. Ensure that al activities, facilities, services and resources required to support launch,
landing and operation for a payload are provided as specified within this EIA.

D. Provide all necessary ISS requirements, EXPRESS documents, and access to
necessary +SSPI SS Program databases (e.g., Payload Data Library (PDL), Payload
Information Management System (PIMS), interim User Requirements
Collection/User Requirements Collection (IURC/URC-YRE)) to the PD within a
timeframe that enables the PD to meet the commitmentsin thisEIA.

E. Assess the contents of all relevant payload-unigque documentation and engineering
data to determine whether payload requirements can be met by the ISS and the
appropriate launch vehicle programs and negotiate alternative solutions for
requirements that cannot be satisfied.
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3.3.2

Supply to the PD all pertinent +SSPI SS Pr ogr am-provided and launch vehicle
program-provided flight hardware, verification equipment, facilities, and Ground
Support Equipment (GSE) as noted in thisEIA.

Perform analytical and physical integration of stowed hardware aswell as
physical integration and testing as documented in this EIA.

Provide test support for the appropriate interfaces during the installation of the
payload into the launch vehicle or carrier and into the EXPRESS Rack on the ISS as
negotiated in this EIA.

Assess and integrate the requirements for the Payload Operations Integration Center
(POIC), Payload Data Services System (PDSS), and the appropriate International
Partner (IP) equivalent ground data services. These serviceswill include all ground
data services required for user training, simulations, and on-orbit operations.

Coordinate with PDs to develop integrated training products and perform training of
the crew and the Ground Support Personnel (GSP).

Facilitate and manage the provision of ISS resources needed for the operation of the
payload during transportation to and from orbit and while in the ISS to include any
operational constraints.

Manage on-orbit payload stowage volume located inside the payload rack(s) and

outside the payload teeker{s)+StSdrawer(s)rack(s) volume. Manage | SS allocated
stowage volume for payloads during transport to and from I SS.

Perform physical de-integration of the payload from the EXPRESS Transportation
Rack and/or carrier.

Return the payload, samples, and associated expendables from the ISS. After de-
integration, ensure its availability to the PD, as specified in thisEIA.

Provide provisions to maintain/control proprietary information on alimited need-to-
know basis (e.g. toxicology data).

[List other +SSPI SS Program responsibilities as agreed-to by the +SSRI SS Program
Representative and the PD.] # character, 500 max. each item #

Payload Developer Responsibilities

The PD shall perform the following activities:
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A. Deliver payload to the launch site as scheduled in payload integrated schedule.

statementsto the +SSPISS Program asper NSTS/ISS 13830, Payload Safety
Review and Data Submittal Requirements For Payloads Using the: - Space
Shuttle, - International Space Station.

C. Provide support to the ERO, ISS and appropriate transportation vehicle program
anaytical and physical integration activities identified within this EIA and consistent
with the CoFR process described in SSP 52054.

D. Support, as appropriate, the structural, mechanical, materials, acoustics, EMI/EMC,
avionics, thermal, flight planning, flight operations, ground operations, and other
technical areas essential to the review and resolution of integration and operational
issues.

E. Respond to +SSPI' SS Program requirements and provide documentation and data

products according to schedutessetforth-inthisErA-ancHrthe <FBB-3-1>Payltoads
Hategrated-Schedute- tdocumentnegotiated payload-unique integration schedules.

Verify interface compatibility for the payload and PD-provided GSE.

G. Submit applicable documentation and data for PD-provided hardware, as specified in
the data sets and the payload-unique verification requirements.

H. Provide appropriate personnel to adequately support all programmatic reviews as
documented in this EIA and in the <FBB-3-1>-payloads integrated schedule
doeument.

Provide engineering drawings anephetegraphs-of payload-provided hardware. The
documentation photography should show all areas of the payload whererepair
or servicemay berequired and shall include photography of interface/tools.
Because of potential lack of access dueto payload configuration, some
photographswill haveto be performed at the vendor or contractor’sfacilities at
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K.

KL.

EM.

Develop a preflight imagery matrix documenting the imagery planned to be
collected during fabrication and assembly to satisfy requirementsfor on-or bit
maintenance, onboard training, historical documentation, oper ations, and
procedure development. Thematrix will detail theimagesto berecorded, and
project the schedulefor delivering theimages and associated data to the Digital
Imagery Management System for cataloguing and ar chiving. SSP 50486
“Preflight Imagery Requirementsfor NASA-Provided | SS gover nment
Furnished Equipment” (NASA payloads) and/or SSP 50502 “ I nter national
Space Station Preflight Imagery Requirements’ (multilateral payloads) defines
thea) criteriafor determining what imagery isrequired, b) quality and
characteristics of each image, and c) the metadata required to be provided for
each image. Thedelivery schedulefor the matrix isdetermined on a payload-by-
payload basis, but in no case will it belater than the Critical Design Review
(CDR) for payload hardware.

Provide the appropriate training, training documentation, payload simulator, and other
resources to support the training requirements.

Provide tegistiesmaintenance-andr eliabil |ty, mai ntal nablllty, and Qual—rty—quallty
Asswaaeeaswrance (RM& QA) S

ISSProgram Requwementsfor Payloads For NASA funded payloads the PD
shall provide quality assurance and problem reporting/tracking in accordance
with 1SS Programs Requirementsfor Payloads, SSP 50431. For non-NASA
funded payloads, the PD shall utilize a closed-loop system for reporting and
correcting problemsthroughout thelife cycle of the project. The PD shall meet
the detailed requirementsfor reporting, analysis, and resolution of hardware
and softwar e in accor dance with SSP 30223, Problem Reporting and Corrective

Action for the Space Station Program.

sﬁety—aad—d%eated—l—S&%eure&—Prowdeengmeermg, mtegratlon and
operational requirements as specified in the Payload Data Sets Blank Book, SSP

52000-PDS. For NASA funded payloads, provide quality assurance and
problem reporting/tracking in accordance with 1SS Programs Requirements for
Payloads, SSP 50431. For non-NASA funded payloads, the PD shall utilizea
closed-loop system for reporting and correcting problemsthroughout thelife
cycle of the project. The PD shall meet the detailed requirementsfor reporting,
analysis, and resolution of har dwar e and softwar e in accor dance with SSP
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MN.

NO.

333

Office or Payload Developer (PD)} shall perform the following activities as part of the

30223, Problem Reporting and Corrective Action for the Space Station Program.

reguirements-Ar chive payload analysis, test data, and inspection data required to
substantiate closure of all payload verification requirements. Thisdata must be
available upon +SSPI SS Program request.

[List other PD responsibilities as agreed-to by the +SSPI SS Program Representative
and PD.] # character, 500 max. each item #

Joint (FSSPI'SS Program/{Paytead-Developer Research Project Office or
Appropriate Office}) Responsibilities

The +SSPI SS Program and the { Resear ch PrejeetProgram Office or Appropriate

agreed-to responsibilities:

A.

Extend the best efforts of the +SSPI'SS Program and of the {Resear ch
ProjectProgram Office or Appropriate Office or Payload Developer (PD)} to
comply with the agreements documented within this EIA.

Resolve, at the lowest possible management level, any disparity between specified
requirements and the ability of the +SSPISS Program or {Resear ch PrejectProgram
Office or Appropriate Office or Payload Developer (PD)} to comply with them.

Support al required analytical, physical, and testing activities, operational and
training activities, and safety reviews specified within this EIA.

Yield authority to the Commander of the Earth-To-Orbit Vehicle (ETOV) when

action is required to ensure the safety and well-being of the crew and the

transportation vehicle during all launch, pre-gleeking and post-docking with the ISS, |
and landing phases.

Yield authority to the Commander of the ISS when action is required to ensure the
safety and well-being of the crew, the ISS, and the attached transportation vehicle (if
attached to the ISS) during al on-orbit ISS operations.

Notify immediately the other participant of any noncompliance of requirements which
could affect safety, schedules, or mission success.
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G. [List other joint responsibilities as agreed-to by +SSPI SS Program Representative
and { Research Preject-Program Office or Appropriate Office or Payload Developer
(PD)}] # character, 500 max. each item #
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SECTION 4, FLIGHT AND GROUND SAFETY REQUIREMENTS

41  GENERAL FLIGHT AND GROUND SAFETY REQUIREMENTS

A. The PD shall ensure the payload experiment equipment ,-the-eomptement-of
assoctated-experiments; conducted-by-erwithinthe-payload,-and GSE are safe.

B. The PD shall ensure the payload and GSE design and operations comply with the

safety requirements defined herer-in NSTSASS 1700.7 1SS Addendum, KHB 1700.7 |

Space Shuttle Payload Ground Safety Handbook, and NSTS/ISS 13830. The

+SSPISS Program will assess the payload compliance with the safety requirements

through flight and ground safety reviews and safety certification. Successful

completion of these safety reviews and safety certifications by the PD will result in

approval by the +SSPI'SS Program for ground processing and flight.

C. The PD shall provide full disclosure of all operating parameters, including but not

limited to pressures, temperatures, voltages, and power or loss of power to preclude a
hazardous operation event from occurring during either ground or flight operations.

These parameters will be made available to the POIC during flight and on-orbit
operations.

D. The PD shall provide full disclosure of the contents of all substances including
proprletary materlal used inor produced by the|r payload or experlment —'Fh%e

accordanceW|th NSTS/I1SS 13830 and JSC 27472, Requirementsfor the

Submission of Fest-Sampte—MatertatsDatafor-Snhuttte Paytoad-Safety
EvaluattensData Needed for Toxicology Assessment of Chemicalsand

Biologicals To Be Flown on Manned Spacecr aft.

E. The PD shall identify all on-orbit maintenance activitieswhich arerequired by

hazard reports. The PD shall specify a not-to-exceed date and if applicable a

not- to-exceed timeinterval for performing each maintenance activity. The PD

shall specify thetimerequired to perform each maintenance activity. The PD
shall identify all on-orbit verification activitieswhich arerequired by hazard
reports. The PD shall specify any constraints (e.g. tools, per sonnel, unique
training) for performing on-or bit maintenance or verification activities which
arerequired by hazard reports.
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4.2  SAFETY REVIEW REQUIREMENTS

Safety-Review-and-Data-Submittal-Reguirements:| t isthe responsibility of th
payload customer to assurethe safety of payload hardware and operations. All
customer -provided hardware and GSE shall be designed and operated to comply
with the requirements of NSTS 1700.7, Safety Policy and Requirementsfor
Payloads using the Space Transportation System, and KHB 1700.7B/45 SPW HB
S-100, Space Transportation System Payload Ground Safety Handbook. Safety
reviews will be conducted in accordance with NST /1SS 13830, Payload safety
Review and Data Submittal Requirementsfor Payloads Using the Space
Transportation System and International Space Station.

..... H O
/

Element hardwar e, payloads, and non-GSE planned for ground processing at
K SC must comply with the safety requirements defined in KSC document, KHB
1700.7.
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42.1

Payl oad Besigr-and-On-Orbit Operations Requirements

The PD shall ensure the payload design, including interfaces and operations, complies
with the requirements of NSTSASS 1700.7 and NSTSHSS 1700.7 |SS Addendum. |
These safety requirements are supplemented by the interpretations and clarifications
contained within NSTS 18798, Interpretations of NSTS/ISS Payload Safety
Requirements - Safety Package. The PD shall ensure the payload design will meet
these requirements at the launch/landing sites and during-fight-operations; en-orbit
operattons; on-or bit operationson the I SS, flight operations on the shuttle, and
during ferry flights.

The PD shall perform al interaction/interface safety analyses for the payload
interfaces with the EXPRESS Rack. The PD isresponsiblefor development and |
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4.2.2

BC.

submittal of required safety data packages and also for the coor dination and
completion of each safety review via the Payload Safety Review Panel (PSRP)
executive secretary per H-thisanalysisfaHures-speeified+-SSP 52000-1DD-ERP,
EX pedite the PRocessing of Experiments to Space Station (EXPRESS) Rack
Payloads Interface Definition Document, for interface services and the flight
operationswiH-be-assessed-by-the PD. Controls specified in SSP 57025, | SS
Payload Systems Fault Tolerance Document, may be utilized during this safety
analysis. The analysiswill define assumptions made by the PD with respect to
EXPRESS Rack services and operations associated with hazardous payload functions.
The analysis will identify potential payload failures which could propagate to the
EXPRESS Rack and exceed the design criteriain the payload-unique ICD.

The PD shall report on-or bit payload safety status changesto the POIC. During
real-time |1 SS oper ations, the POIC (with support from remote sites, if necessary)
has the responsibility to support the I SS by reporting changesin the payload
safety status and providing expert advice on safety matter s affecting the payload
or itsoperation.

Ground Support Equipment Design and Ground Oper ations Requirements
Compliance

The PD shall ensure that the ground operations and the design of their respective GSE
complies with the ground safety requirements imposed by KHB 1700.7.

The PD shall ensurethat all of their newly designed and fabricated

har dwar e/softwar e categorized as GSE that isto be permanently turned over to
the ISS Program (DD250 to National Aeronautics and Space Administration
(NASA)) complieswith the requirements of SSP 50004, Ground Support
Equipment Design Requirements. The purpose of SSP 50004 isto provide the
+SSPI SS Program with a singletop-level set of requirementsfor the design,
development, and fabrication of GSE for ground processing and to provide a
guidefor Test Support Equipment (T SE).

The PD shall conduct hazard analyses for the payload and GSE, prepare safety data
packages, and schedule and participate in phased safety reviews in accordance with
the procedures defined in NSTS/ISS 13830.
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€D. ThePD shall submit hazardous and non-hazardous Technical Operating Procedures |
(TOP) to the LSSM 55 days before first use. The TOPs will then be reviewed by the
LSSM and the appropriate KSC representatives. The hazardous TOPs are required to
be approved by the Launch Site Safety Office (L SSO), pubtished-and-on-the-shet-30
10 days prior to use (20 seven days prior to use for revisions, and three days prior
to use for page changes), in accordance with KHB 1700.7 and KHB 1710.2.

E. The PD shall provide Material Safety Data Sheets (M SDS) for materials which
could pose a hazard to ground personnel in accor dance with KHB 1700.7B for
on-line and off-line areas. Also, the PD shall provide Process Waste
Questionnaires (PWQ) for waste disposal at KSC. A PWQ form will be given to
the PD by KSC safety upon request.

4.3  BIOMEDICAL INVESTIGATIONS

mveﬁrgaﬁeﬁs—Human R%earch for Space Fllght and Related Investlgatlons establlsh&c
policies to be implemented by the NASA-JSC Institutional Review Board (IRB) regarding
human research protocol. The +SSP+epresented-by-thetRBPartners IRB and Human
Research Multilateral Review Board (HRMRB) will review and approve any protocolsin
which the payload uses preflight, in-flight, on-orbit, or post-flight scientific or medical
protocol on human subjects on the ISS. The following paragraphs C and D will address
the care and use of laboratory animalsin space flight investigationson ISS.

A. The PD shall prepare and support an integrated hazard assessment of the entire
payload and itsinterfaces for each flight increment and/or resupply mission. The
flight surgeon in the Mission Control Center - Houston (MCC-H) Flight Control
Room (FCR) is the real-time authority regarding flight crew heath in-flight. The
}SSPI SS Program, represented by the MCC-H FCR Surgeon<FBDB-4-2>, will |
perform real-time monitoring of biomedical items requiring physician monitoring on
the ground with respect to flight crew health and safety. The requirement for crew
member consent and the restrictions on the use of crew members as subjects are
described in SSP 50260, International Space Station Medical Operations
Requirements Document (ISS MORD).

B. The PD, with approval from the HRM RBHRB, shall determine the data monitoring |
requirements for particular biomedical experiments being performed. For some
biomedical experiments (intense exercise, lower body negative pressure, €tc.),
downlinked electrocardiogram data will be required by the FCR surgeon.
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C. The PD shall comply with NIH 85-23, Guide for the Care and Use of Laboratory
Animalsfor Space Flight Investigations, and NMI 8910.1, Care and Use of Animals
in the Conduct of NASA Activities, when a payload uses vertebrates.

D. PDs utilizing vertebrates and installed in United States (U.S.) elements or utilizing
U.S. controlled hardware shall submit their flight protocols to the Ames Research
Center (ARC) Institutional Animal Care and Use Committee (IACUC) for approval.
Upon review and approval, these protocols will be forwarded to the KSC IACUC for
approval in the event that said vertebrates are housed in KSC facilities pre/post flight.
Any utilization of vertebrates for crew training at JSC with the associated vertebrate
elements will require forwarding to the JISC IACUC following ARC approval for
ground activities.
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SECTION 5, INTERFACE DESIGN REQUIREMENTS, VERIFICATION, AND
TESTING

The PD shall design and build flight hardware and software in accordance with SSP
57606052000-1DD-ERP and the unique payload ICD.

The PD shall develop the unique payload verification plan in accordance with SSP
52000-PVP-ERP, Generic Payload Verification Plan, EXpedite the PRocessing of
Experiments to Space Station (EXPRESS) Rack Payloads. The EROA+SSPISS
Program and the PD shall approve the unique payload verification plan. The

+SSPI SS Program and SSP will perform additional analysis of the payload to ensure
that the Orbiter middeck, MPLM and I SS on-orbit payload complements are safe,
compatible, and operable with the ISS and SSP systems and interfaces.

BC. ThePD shall certify to the ERO that all payload verification has been completed and

the required data and models are complete and accurate and have been submitted to
the ERO as documented in the unique payload verification plan.

B——ThePD shall provide manifest/stowage requirements data for the ISS
manifest, the | SS car go integration, and the flight crew support division viathe
PDL in accor dance with the manifest/stowage requirementsin Section 9.3.3 of
the Payload €enfiguration-Data Set Blank Books, SSP 52000-PDS. Thedata
collected for the manifest will support the production of the I ncrement
Definition and Requirements Document (IDRD) for specific planning period XX,
Annex 1. Station Manifest Documents. |SS cargo integration requiresdatain
order to plan and design the launch, on-orbit, and return configuration of
payload stowage into the on-orbit modules and logisticscarriers. Thisdata
includes mass, dimensions, stowage engineering drawings, hazard code, item
groupings, location needs, unique packing or stowage requirements, etc., to

support the manlfest/stowagelntegratlon proc&s ?he—PB—shaH—p%evrde—aﬂy

vehietel SSCargo Integratlon usesthls datafor the stowagelayout
(configuration) for theflight transportation (up and down) of the stowage item
aswell asthe on-orbit stowage configuration of the I SS.

All PDs developing laptop displays shall conform to the requirements of SSP
50005, Inter national Space Station Flight Crew Integration Standard (NASA-
STD-3000/T) - paragraph 9.4.2.3.2, and SSP 58700-ANX5, PODF M anagement
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Plan, Annex 5. Payload Display | mplementation Plan and SSP 58700-ANX6,
PODF Management Plan, Annex 6: Payload Display Developer’s Guide. The
PD shall submit the payload displaysto the I SS Program Payload Display
Review Panel (PDRP) for approval.

51 PAYLOADSINTERFACE REQUIREMENTS AND CONTROL

Payload to EXPRESS Rack interface requirements are documented in SSP 52000-
IDD-ERP, EXPRESS Rack Payloads Interface Definition Document (IDD).

A. The PD shall ensure that payload flight hardware and software is designed and built in
accordance with the applicable subsections of SSP 52000-IDD-ERP. Applicable
reguirements are determined according to the interfaces utilized by the payload flight
hardware and software.

B. Design characteristics of the interfaces utilized by the payload flight hardware/
software and unique EXPRESSRack-1 SS implementation characteristics for the
particular payload locations are documented and controlled in the payload-unique
ICD. The ERO will develop a unique payload ICDs utilizing PD-provided interface |
implementation data.

BC. The {SSPERO and PD shall approve the payload unlque ICD. —,Ocddeﬁela{eiehe

51.1 Mini-Pressurized-Multi-Purpose Logistics Module Transported Payloads

Basic design loads and requirements for payloads transported in the EXPRESS
Rack/EXPRESS Transportation Rack (i.e., MPLM) are documented in SSP 52000-IDD-ERP.

A. The PD shall deliver the structural models to the ERO as specified in the payload-
unique verification plan and SSP 52005, | SS Payload Flight Equipment Requirements |
and Guidelines for Safety-Critical Structures.

B. The PD shall provide data and models in accordance with the paytoads
ategratednegotiated payload- unlquelntegratlon manager schedule.-eentatheeHn
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512 Orbiter-MiddeckTFranspertedPayloadsE XPRESS Rack and EXPRESS
Transportation Rack Transported Payloads

Basic design loads and requirementsfor payloadstransported on an EXPRESS

Rack or EXPRESS Transportation Rack are documented in SSP 52000-I DD-ERP.

A.

The PD shall deliver the structural modelsto the I SS Program as specified in
SSP 52000-1 DD-ERP, and SSP 52005, Payload Flight Equipment Requirements
and Guiddinesfor Safety-Critical Structures.

The PD shall provide data in accor dance with the negotiated payload-unique

integration manager schedulepaytoadsintegrated-schedulte-contained--the
Paytoad-ntegration-Schedute.

5.1.3 Orbiter Middeck Transported Payloads

Basic design loads and requirements for Orbiter middeck transported payloads are

documented in SSP 52000-1DD-ERP.

A.

Hrequired-The PD shall ensure delivery of structural medels-data to the ERO as
specified in the payload-unique verification plan, NST S 21000-1DD-M DK, and SSP
52005.

For powered Orbiter middeck transported payloads, the PD shall provide electrical,
BEMC/IEM-and-acoustic-andg-thermal, EM C/EM |, and acoustic data and modelsto
the ERO as specified in the payload-unique verification plan.

The PD shall provide data in accordance with <¥BB-3-3>-the negotiated payload-
unique integration manager schedule.




SSP 52000-EIA-ERP, Issue A, Draft 2 Coordination Copy
9/22/00

52  LIMITATIONS FOR NON-FLIGHT MATERIALS

The PD shall ensure that the payload hardware complies with material and equipment
requirements defined in KHB 1700.7 and NSTS 08242, Limitations for Non-flight Materials |
and Equipment Used In and Around the Space Shuittle Orbiter Vehicles, during KSC ground
operations+rfer-aroune-the-Shuttle.

5.3 VERIFICATION AND TESTING

A. The unique payload verification plan will be generated from the payload |CD
viathe PDL. The PD shall submit the unique payload verification plan for
review and approval by the ERO. All planswill be submitted tothe ERO in
accor dance with the payload integration and verification schedule located in the
payload integration schedule. Theunique payload verification plan definesthe
complete set of verification requirements and activities necessary for the PD to
ensur e compliance with the EXPRESS Rack payload design-to requirements
identified in the EXPRESS Rack I1DD. A description of any GSE used to
simulate flight hardwar e will beidentified.

ptan-The PD shall verify thefacility payload/subrack hardware and software
functional performance, I SSinterface and safety controlsin accordance with the

5-4
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HG.

. The PD shall verify compatibility with the interfaces and environments specified in

PD’sunique verification plan. The PD shall provide engineering and/or test
datato the I SS and Shuttle Programs as specified in the unique payload
verification plan. Statusreporting of the closeout of functional performance
verification requirements shall be provided according to the process and
schedule defined in SSP 52054, |1 SS Program Payloads Certification of Flight
Readiness Implementation Plan. Certification that functional performance
verification was successfully completed shall be provided via signature of the
CoFR 1 endorsement consistent with the CoFR plan.

thisEtA-the IRD and the payload-unique ICD. When applicable, verification of
physical and functional interface compatibility with the EXPRESS Rack will be
aceomplishedras-atminimum-aided by the use of a Program-provided Suitease
Simutater{SeS) Payload Rack Checkout Unit (PRCU) or equivalent. The SeS
PRCU unitswill be provided at PD sites as negotiated and documented in Section 3.2

Program-Furnished-Equtpment-of the Addendum.

The Payload Test and Checkout System (PTCS) located at KSC provides final
interface compatibility testing of the payload to EXPRESS Rack using the EXPRESS
Functional Checkout Unit (FCU). The+SSPISS Program will complete all testing
of integrated racksin the PTCS prior to installation intothe MPLM.

For payloads with direct interfaces with the Orbiter, the PD shall verify compatibility
with the Orbiter interfaces and environments as specified in the payload-unique ICD
and verification plan.

. The middeck payload-to-Orbiter interface verification requirements shall be identified |

by the PD and developed with KSC support in the KSC Technical Requirements Data
Set, Section 8.0, SSP 52000-PDS, | SS Payload Data Sets (PDS) Blank Book.

. The PD shall identify and document in the KSC Technical Requirements Data Set,

Section 8.0, SSP 52000-PDS, | SS Payload Data Sets (PDS) Blank Book, any
middeck payload-to-Orbiter interfaces which cannot or will not be verified prior to
flight.

The PD shall also document the supporting rationale for not testing the interface in
the KSC Technical Requirements Data Set, Section 8.0, SSP 52000-PDS, | SS
Payload Data Sets (PDS) Blank Book.
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H. The RPO, with PD support, shall provide certification of readiness statementsto
the I SS Program consistent with the requirements and process defined in SSP
52054, | SS Program Payloads CoFR Implementation Plan.
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SECTION 6, OPERATIONAL REQUIREMENTS

Requirements for payload planning, training, operating procedures and references,
ground data services, on-orbit payload verification and checkout, and baseline data collection
are contained in this section. These requirements, along with other operational topics, will be

discussed with the Payload Operations Integration Center, at Payload Operations Integration
Working Groups (POIWGS). ’

A. The PD shall attend the POIWG meetings.

B. Real-time, the PD shall operate the payload in accordance with the POIC policies and
procedures established by the POIC Payload Operations Guidetnes-and-Constraits;

Votume 2 Regutations{<TBbB-6-1>-DPoeeument)-Regulations (<TBD 6-7>).

6.1 PAYLOAD PLANNING DATA SET

The PD shall provide payload planning and resource requirements specifications to
the POIC planners as specified in the Payload Data Sets Blank Book, SSP 52000-PDS,
Section 4:810.0, Payload Planning Requirements Data Set via the iURC/URC tool.
These include onboard resources such as crew time, power, thermal, command and file
uplink and data downlink requirements. Using the payload, systems, and program
requirements and constraints, the +SSPI SS Program, represented by the POIC mission |
planners, will develop integrated payload plans which will be integrated with the ISS systems
plan. The POIC mission planners will provide the PD the integrated planning products,
including the Payload On-Orbit Operations Summary (PL OOS), viathe Increment
Operations Plan (I10P).

6:126.2 TRAINING BATA-SET
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6:+216.2.1 Training Requirements

e Wia
\/

each-trainer/simutatorto-besuppted—The PD shall develop atrainer
specification document that defines how each PD provided trainer/simulator will
meet the requirements specified in SSP 58026-01, Generic Payload Simulator
Requirements Document (PSRD), Volume 1. Thisdocument shall beincluded in
the PD’s Preliminary Design Review (PDR) and Critical Design Review (CDR)

\AHA
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The PD shall define the process and requirementsfor integrating subrack
payload simulator/trainersinto thefacility payload trainer. A simulator

I nterface Definition Document (1DD) will also berequired of each facility class
payload who will accommodate subrack payload ssmulators/trainers. The DD
would definetheinterfacesrequired for a subrack payload developer to design a
simulator/trainer that would be used within the facilities simulator/trainer.

6:1226.2.2 Payload Training Data Set

A———Thedatarequested in thisdocument will be required for

facHitresEXPRESS, subrack payloads and experiments (not including EXPRESS
subrackfacilities and facility subrack payloads and experiments).

BA.

€B.

BC.

The PD shall participatein the Training Strategy Team (TST) processfor the
purpose of defining crew and GSP training and simulator requirements. The
TST processisdocumented in detail in the SSP 58309/NPTHPNASA Payload
Training mplementation Plan (NPTIP). Requirementsdiscussed and agreed to
during the TST process will be documented in the payload training data set.

To support payload training, the PD shall develop and deliver to JSC a payload
simulator which will support crew training on nominal, maintenance, safety-
related, and limited malfunction operations. SSP 58026-01, -02, Payload
Simulator Requirements Document (PSRD) Volumes| and 11, will bewill be
developed by NASAPOIC for each of these payloads. Volumel of the PSRD will
be a generic document with an appendix that is applicable to the specific type of
payload being developed. Volumell of the PSRD will be payload-specific and
will include payload-specific checkout information, display definitions, and
agreementseoncerningthePFSinformation required for integration of the
simulator in the applicable NASA JSC training facility. The PD wittshall
support the development of this document by supplying supporting data to the
payload training data set.

Training simulatorsfor all but smpleor single-increment payloads will provide
high fidelity crew interfaces and will be integrated into the Space Station
Training Facility (SSTF)/Payload Training Center (PTC). Thesesimulatorswill
also be used to support simulationsintegrating the crew and GSP. Simple or
single-increment payloadswill require a standalone trainer or Computer-Based
Trainer (CBT). Special training equipment (e.g., CBT, light weight mockups,
videos, etc.) may also berequired to support specific payload training objectives.
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ED.

FE.

GF.

HG.

HH.

3.

J.

In addition, the PD shall provide the PD’srequirementsfor the use of
supporting services such astelecommunication and data linksin thetraining
data set.

The PD shall support the development of training plans, procedures,
courseware, or other materialsfor all training related to their payload. Thisalso
includesthe development of flight products such as crew procedures and
displaysin timeto support training verification activities.

Training recordswill be collected for all training sessions. When thetraining
takes place at the PD’s site, the PD isresponsible for tracking and recording
training hours. When training takes placein the SSTF/PTC, the instruetorCrew
Training Coordinator (CTC) shall beresponsiblefor tracking and recording
training hours. All training records shall be provided to the PaytoagFraining

tategration-Manager{(PTHHvHPayload Training Integrator (PTI).

The PD shall provide detailed crew training requirements and shall identify
ground support requirementsin the payload training data set. Thiswill include
training curriculafor the crewswho will operate the payload on-or bit.

The PD shall provide detailed trainer/simulator requirementsin the payload
training data set. Portionsof the data contained in the payload training data set
will be used in the construction of instructor/operator station display definition,
malfunction smulation development, etc., and theseitemswill be published in
the Paytoad-SimutaterReguirementsBoeeumentPSRD, Volumell. Thetraining
data set contentswill also document training assessment results of the TST
process. For more detailed information on deter mining the training and
simulator requirements, seethe NPTIP, MSFCS-PEAN-2846SSP 58309.

The PD shall provide team member names and functionsin the payload training
data set. The PD shall definethe PD team memberstraining curriculum
requirementsin thetraining data set. The PD shall participatein required
training to become certified for flight operations. The applicability and usage of
the User Training and Certification Plan relative to this section isTBD <TBD 6-
3>.

The PD shall define Telescience Support Center (T SC) specific requirementsin
the payload training data set.

The PD shall provide on-onboard training materials when required by the TST
process. These materialswill be developed in accordance with SSP 50503 and
verified per SSP 58309.
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6.3 OPERATIONS

6:436.3.1 Payload Operations Data Set

The following paragraphs provide an overview of information required to be input
into the payload operations data set.

6:13:16.3.2 Payload Operations Data File

A. The PD shall provide payload operating procedures and reference materias (e.g.,
schematics, maps, message lists, etc.) for the payload. These inputs will include
installation, checkout, nominal, malfunction, or contingency, automated procedures
for both the ETOV and on-orbit operations. The PD shall provide procedureinput
via the Online Project Management System (OPM S)/Payload | ntegration
Management System (PIM S).~vaPHWS: The+SSPI SS Program, represented by
the POIC, will integrate these procedures and references into the I SS payload
operations datafiles.

B. The PD shall input specific procedures to be used by POIC cadre or payload team
personnel in response to onboard payload or | SS contingencies. The payload
operations preparation team will integrate these procedures into the <TBD 6-4>,
Ground Malfunctions Book.

6.4 GROUND

631326.4.1 Ground Procedures and Reference Material

A. The PD shall provide ground procedures and reference materials for the payload. The
POIC cadre will develop the<TBD 6-5>, Payload Systems Manual (PSM) for ground
personnel reference. This reference document includes information on end-to-end
systems and payload operations, including POIC displays, error message references,
electrical, command, data, and environmental control systems interfaces, experiment
operations descriptions, and other payload operational specifications. The
<TBD 6-6>, Payload Operations Handbook, establishes internal POIC and POIC-to-
user operations centers standard operations procedures. Any unique payload team
information may be submitted by the PD, such as phone and fax numbers, etc. The
PD wittshall provide procedureinput via PHASOPM S.

B. The PD shall input any known operational constraints or activities that may adversely
impact the science or hardware of other payloads or themselves. These impacts will
be integrated and documented in the<TBD 6-7>, POIC Payload Regulations.
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C. The PD shall submit any known payload activities that may adversely impact Shuttle
or EXPRESS Rack systems, or crew health or safety to be integrated and documented
in the appropriate flight rules document.

D. The PD shall also provide payload inputs (as appropriate) to the flight systems,
including Multiplexer/Demultiplexer (MDM) files and Payload Executive
Processor (PEP) tables. The PEP tables provide command and telemetry for the
payload MDM.

6-146.4.2 Ground Data Services Data Set

The PD shall submitregutrementstor-provide the ground data services to-the+SSP
detat Ied reqw rements through the Payload Ground DataServm% Data Set. —'Fhfst-l—Haetude

eeHeeted—by—éFBl}G-%—Th@e servicesincl ude payl oad uni que services reqw red t-f—l n the
United States Operations Center (USOC), TSC, or at aremote site, including network and/or

hardware connectivity requirements. The ground data services data set also addresses the PD
identification of voice loop requirements, datafvideoreguirerments-Enhanced-Huntsvite
Operations-Support-Center(HOSC)-SystemPOI C service requirements, and USOC facility

requirements.

6.5 ON-ORBIT

6:156.5.1 On-Orbit Payload Verificatton;-Test; and Checkout

A. The PD shall provide on-orbit test and checkout requirements for their payload
including orbital replacement units (ORU). These requirements are to ensure
correct installation of the hardware into the EXPRESS Rack prior to nomina payload
operations. Requirements for on-orbit hterface-ane-safety-testing will be documented

in the-paytead—trﬁtque—ve%eatren—ptaﬁ payI oads oper atlons data set. -At-en-orbit

B. The PD shall support, as needed, the on-orbit-verification, test; and checkout of their
payload hardware.
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6:166.6 BASELINE DATA COLLECTION <+Bb-6-8>

The+SSPI SS Program will provide baseline data collection facilities at the
primary launch and contingency landing sites for | SS eentingencytanding-sitesfor+SS
crews (KSC, Dryden Flight Research Center (DFRC), and Russia) <TBR 6-2>. Facility
capabilitiesand requirementswill be documented in <TBD 6-8>. Preflight and post-
flight crew time requirements and facility usage requirementswill be documented in
<TBD 6-9>. If crew biomedical dataisnot needed as part of the resear ch objectives,
this section isN/A.
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SECTION 7, LAUNCH/LANDING SITE PROCESSING

K SC launch site processing includes off-line support, both physical integration and
deintegration, and the checkout of payload interfaces to high-fidelity EXPRESS Rack and
Orbiter simulated interfaces and actual Orbiter interfaces. Payload processing activities
extend from prelaunch to post-landing phases, including supporting late access to the MPLM
and to the Orbiter middeck and payload bay, as well as early access to the MPLM and to the
Orbiter middeck. Detailed information regarding KSC launch site processing is contained in
SSP 52000-PAH-K SC, KSC Payload Launch Site Processing Payload Accommodations
Handbook.

Any payload requirements levied on KSC that are +SSP-Nen-Standare-Serviees, -SSP
non-standard services-or-SSP-Standare-Serviees will be negotiated and documented in
Section 1.3 of thets Addendum to this document. All +SSPISS Program launch support
services available are consider ed standard support services and are identified in the
PDS Support Requirements Data Set. The corresponding details of these Addendum
requirements and atong-with-the| SS standard services are negotiated and documented in the
KSC Technical Requirements and KSC Support Requirements Data Sets, as documented in
SSP 52000-PDS.

7.1  PAYLOAD PROCESSING

A. The PD shall support KSC in the development of the KSC payloads deliverable
schedule.

B. Following offline processing, all online processing and payload installation activities
are scheduled, performed, and controlled by KSC Launch and Landing (L&L)
personnel.

€B. ThePD shall provide support for the payload processing as necessary. Fit checks
with different payload hardware, Orbiters, middeck locations, and/or EXPRESS Rack
interfaces will be determined by the ERO, SSP, KSC, and PD on aflight-by-flight
basis. Crew Equipment Interface Test (CEIT) fequﬁememswnl beeendueted
determined by the crew office

Offiee (VATO).

BC. ThePD shal beresponsible for providing/funding a second set of payload-unique
ground equipment anefer-mission-tategration-hardware whenever an overlapping

requirement for the use of this equipment isidentified for concurrent payload
integration activities.
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7.1.1

During thelaunch site processing of the payload, the SSP will conduct an
inspection of the payload for sharp edges/cor ner g/surfaces or protrusionswhich
may injure acrew member or damage associated equipment. Thisinspection
will be coordinated with the +SSPI SS Program, and corrective actions will be
taken by the+SSPISS Program or the+SSPI'SS Program’s representatives.
Hazards not correctable will be identified and documented. Because of potential
lack of accessdueto payload configuration, some inspections and photogr aphs
will haveto be performed at the vendor or contractor’sfacilities at convenient
pointsduring the payload’s assembly and integration befor e shipment of the
payload to KSC.

In addition, a complete set of payload photographsisrequired to betaken by the
+SSPI'SS Program during individual cargo element assembly and buildup. The
SSP will take required photographs of the payload before and after installation
in the Orbiter including close-out photographs. These photographsare
necessary to support ground operations, flight crew and flight controller
training, Flight Data File (FDF) development, and possible in-flight
contingencies. Thisdocumentation photography should show all areas of the
payload whererepair or service may berequired and shall include photography
of interface/tools. These photographic activities will be scheduled and

coor dinated with the +SSPI SS Program.

Orbiter Middeck Payloads

Payload hardware transported to orbit in the Orbiter middeck will be nominally
installed at the launch pad prior to the start of the mission launch countdown. The
payloads will be installed and any interface verification tests, close-out procedures,
and payload-unique tests will be accomplished by the SSP.

Fit checks will be required in the Orbiter for all first time manifested middeck
payloads that are replacements for Middeck Lockers (MDL). This nominally occurs
when the Orbiter isin the Orbiter Processing Facility (OPF) prior to or during the
flight CEIT. The need for subsequent fit checks with different payload hardware,
Orbiters, or middeck locations will be determined by the SSP, KSC, and PD on a
flight-by-flight basis.

Payload services such as middeck prelaunch power, dedicated cooling, and data
monitoring are SSP non-standard services.

Thefollowing is applicableif the payload has middeck late access
(installation/servicing) requirements.
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Payload requirements for the late installation of payload hardware and/or |ate payload
servicing are SSP non-standard services. These requirements ean-categories will be

defined in any-ef-the feHewing-eategeriesAddendum 1.3.1:
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+SSP-Nen-Standard-and-SSP Standare-ane-non-standard services associated with
middeck late access must be negotiated and documented in Section 1.3 of the this EIA
Addendum. In addition, Section 1.3 of thisEtAthe Addendum to this document will be
used to document the PD’sjustification of their requirementsfor payload late
installation within L-24 hoursin terms of potential research/scienceloss. All middeck
activity involving late installation of payload hardware must be completed by L-15.5
hours. Lateinstallation requirementswill not delay the vehicle launch countdown from
proceeding to the primary mission planned launch window. Lateinstallationsfor
payloads with interface verification testing may affect manifesting. Lateinstallation
requirementswill require coordination with the launch team/launch director during the
launch countdown planning process. Installation conflicts may result in adjustmentsto
installation times. Mission-unique middeck processing schedules will be developed by
K SC based upon documented middeck installation times. Actual middeck turnover
timeswill be scheduled to support theseinstallations. PD to NASA KSC payload
turnover timesaretypically 1.5to 2 hours, but no morethan 4 hoursprior to
installation to accommodate K SC preparation and transportation to the launch pad. If
payload hardwarerequiring middeck late installation cannot beinstalled within its
allocated time, the SSP may decide not to install the payload or to fly the payload in a
non-oper ational mode. For mor e information on middeck Orbiter integration reference
NST S 21000-SIP-M DK, Shuttle/Payload Standard Integration Plan for Middeck-Type
Payloads.

11740 M et Lopicsi .l ool

7.1.2 Multi-Purpose Logistics Module Payloads

BEXPRESSHSSPI SS Program payloads transported te-on-orbit in the MPLM carrier
will beinstalled in the MPLM after payload verification and checkout are completed. At
approximately L-2.5 months, there is an opportunity for time-critical payload installation,
stowage, servicing, and closeouts in the Space Station Processing Facility (SSPF). The
MPLM isthen transported to the PagHlaunch pad for installation into the Orbiter.

After MPLM installation into the Orbiter, access to payloads mounted inside the
MPLM will be available only for late installation of conditioned samples into the
refrigerators and freezers as an SSP non-standard service. Late access for stowage of
refrigerator and freezer samplesinside the MPLM is completed by £-84-heursii-themission
eountdewnl -88 hours and isfollowed by MPLM late access GSE removal.
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SSP non-standard services associated with the late installation of payload conditioned
samples must be negotiated and documented in Section 1.3 of this EIA Addendum.

7.2  LAUNCH READINESS

The following represents the PD’ s launch readiness requirements. The PD shall
ensure:

A. The payload is capable of sustaining the launch configuration without physical access
until such time as noted in Addendum Table 3.4.1-1, Payload Maximum Launch
Configuration Duration. Exceptionsto this (such as launch delays, identified in
Section 7.3) must be negotiated and documented in Section 1.3 of the EIA
Addendum.

B. The payload is capable of sustaining the transportation configuration until it is
installed in the ISS.

7.2.1  Orbiter Middeck Payloads

Payloads that are installed in the Orbiter middeck must be in the launch configuration
once prelaunch installation and verification activities are completed.

7.2.2 Mini-PressarizedH-egistiesModule-Paytoads Multi-Purpose Logistics Module
Payloads

The MPLM payload will be in launch configuration prior to the final Orbiter payload
bay door closure. For payloadsin MPLM that require power-on after MPLM closeout
and payload bay door closure, the PD shall ensurethat safety requirementsfor
command and monitoring are met during the prelaunch, ascent, and early on-orbit
mission phases.

7.3 LAUNCH DELAY/SCRUB TURNAROUND PROCESSING

Delaysin the Shuttle launches occur due to numerous unforeseen and uncontrollable
events. Services provided to the payload due to launch delays are considered SSP non-
standard services.

All MPLM Payloads should support a-mirimum-ef—launch attemptsfor a
minimum of {96 hour sy from theinitial planned T-0 without requiring MPLM access.
Any MPLM accessrequirements of lessthan 96 hour sratrech-attempts must be
negotiated with the SSP. In the event that a shuttle scrub causesalossof MPLM power
for greater than eight hours, then MPLM accesswill be provided. Thereareno
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anticipated scrub scenarios which would result in the loss of MPLM power for greater
than eight hours.

A. Dueto the criticality of operations required to reestablish the proper launch
configuration after adelay, the PD shall support delay scenarios as appropriate.

For samples/hardware requiring access as a result of adelay, the tSSPI SS Program |
and the SSP will determine if servicing/change-out is possible under the actual
conditions. If areplacement is agreed-to, the PD must plan for providing the

necessary replacement items, personnel, and equipment.

Applicable launch delay scenarios are: 24-hour delay (middeck items only); 48-hour
delay (middeck items only); and delays greater than 48 hours such as 72 hours, 96
hours, and 120 hours (middeck and MPLM). For short launch delays, such as 24
hours, thetime available for experiment refurbishment may necessitate
replacement of samplesat the pad in lieu of returning the hardwareto the PD.
For experimentswith 24 hour launch delay requirements, the PD must have
redundant hardwar e and/or biospecimensin order to facilitate an exchange at
the Plaunch pad.

B. The PD shall specify all payload requirements for applicable launch delays.

SSP non-standard services associated with contingencies such as Orbiter launch
delays/scrub turnaround must be negotiated and documented in Section 1.3 of thethis |
EIA Addendum.

74  POST-LANDING

7.4.1 Nominal Post-Landing Processing

If the End of Mission (EOM) landing is at the KSC Shuttle Landing Facility (SLF),
time-critical middeck payload items (e.g., live specimens) are removed at the landing strip

(SSP non-standard service) prior to Orbiter tow-{SSP-Nen-Standare-Serviee). The Orbiter |
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is then towed to the OPF, jacked and leveled, the remaining middeck payload items removed,
and final safing/deservicing operations are completed. Conditioned samples are removed
from the refrigerator/freezersin the MPLM approximately five days after landing. MPLM
removal from the Orbiter is normally completed seven days after the Orbiter arrives at the
OPF. The MPLM isthen returned to the +SSPI SS Program for further payload
deintegration.

If the EOM landing is at BrydenhghtReseareh-Center(DFRC}, time-critica
middeck payload items (e.g., live specimens) are removed at the landing strip (SSP non-

standard service), prior to Orbiter tow{SSP-Ner-Standard-Serviee). The Orbiter isthen
towed to the Mate/Demate Device (MDD) and following jacking and leveling, the remaining
middeck payload items are removed and final safing/deservicing operations are completed.
At DFRC, access to conditioned samplesin the MPLM will be at approximately Return plus
(R+) 4 days. After all middeck and MPLM samples have been removed, the Orbiter (with
the MPLM aboard) is mated to the Shuttle Carrier Aircraft (SCA) for return to KSC. After
arrival at KSC, the Orbiter is de-mated from the SCA and towed to the OPF for payload
removal and final de-servicing operations. MPLM removal from the Orbiter is normally
completed seven days after the Orbiter arrives at the OPF. The MPLM isthen returned to the
+SSPISS Program for further payload deintegration.

SSP non-standard services associated with post-landing processing must be
negotiated and documented in Section 1.3 of thisEtAthe Addendum to this document.
Early accesstothe MPLM at KSC and DFRC for removal of conditioned samplesisan
SSP non-standard service.

7.4.2 Intact Abort Processing

Should an aborted flight land at KSC or at DFRC, the SSP will remove the middeck
payloads using its best efforts. If an aborted flight lands at a site other than KSC or DFRC,
the payloads stowed in the Orbiter middeck will be removed and turned over to the PD at the
landing site or will be returned by the SSP separately to the launch site for turnover to the
PD.

If an aborted flight lands at a site other than KSC, all returned payload complement
hardware in the MPLM will nominally remain onboard the Orbiter for ferry to the launch site
viathe SCA. However, because of non-primary landing site locations, weight, €:65CG,
safety considerations, or mission-unique requirements, portions or al of the MPLM may be
removed from the Orbiter payload bay, de-integrated (if required), and transported in
+SSPI SS Program-provided shipping containers by the +SSPI SS Program to the launch site.

The +SSPI SS Program and the PD are responsible for the performance of payload-
unique operations (data removal, safing, preparations for transporting, etc.) and will provide
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the landing site personnel and GSE to conduct these operations. Within the transportation
provisions for the SSP GSE and personnel, the SSP will provide, on a space-available basis,
transportation of payload-unique GSE and personnel to and from the landing site. The

+SSPISS Program will provide air transport to the payl oad-(+SSP-Nen-Standare-Service).

7.4.3 Early End of Mission support

An Early End of Mission (EEOM) occursif aflight lands at KSC or DFRC before the
planned EOM. In this case, the SSP shall remove and disposition the payload using its best
efforts. If the payload requires EEOM support other than best effort, this support is an SSP
non-standard service.

SSP Non-Standard Services associated with a EEOM support must be negotiated and
documented in Section 1.3 of-the this-EHA-Addendum to this document. ‘

7.5 FERRY FLIGHT OPERATIONS

Reference SSP 57000, IRD, for MPLM ferry flight environment. Payloadsinside |
the MPLM shall not impose unique Orbiter ferry flight requirements.

For payload planning purposes, nomina EOM ferry flight occurs approximately
seven days after landing, with KSC arrival approximately nine days after landing.
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SECTION 8, PROGRAM RESOURCESAND INTERFACES €CoOMMHTHMENTS

main volume documentsproj ected steady state resour ces available during a typical year
and isused for project design guidance with strategic manifest planning. Thisdata will
replacethe MER at completion of the preliminary document. The data will reflect the
oper ations concept of the facility at each phase of incremental deployment.

Specific resour ce allocation agreementsfor a payload in an increment will be
documented in the EIA Addendum.

8.1 RESOURCE REQUIREMENTS

The contents of this section of the EIA list the estimated steady state resource
reguirements of the payload which will be used for reseuree-plannirgprogram design
guidance and resour ce strategic planning. The+SSPISS Program will provide the
resources needed to operate the payload.

The PD shall provide the following information in Table 8.1-3-1, Estimated Steady

State Payload Resource Requirements. -Exptanatory-notesshal-be-added-as+eguired
tdentifying-the basisofresourcereguirementsealedlations:

A. On-Orbit Volume (teckerfdrawer-paytoad-eguivalent-votume,-cubic meters) - The

volume required on-orbit for internal accommodations, including experiment and
stowage volume. # numeric, 99999.9999 max #

B. Up Mass (kilograms per year) - The total payload and resupply mass to be launched
in support of payload operations, including teckerfdrawer payload structur e, special
flight support equipment and logistics carriers, as appropriate. # numeric, 99999.999
max #
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C. Down Mass (kilograms per year) - The total payload and resupply massto be returned
in support of payload operations, including teekerfdrawer payload structure, special
flight support equipment and logistics carriers, as appropriate. # numeric, 99999.999
max #

D. Up Volume (Locker/Drawerpaytoad-eguivalent-volume,-cubic meters, per year) -
Thetotal payload and resupply volume to be launched in support of payload

operations, including teekerfdrawer payload structure, specia flight support
equipment and logistics carriers, as appropriate. # numeric, 99999.9999 max #

E. Down Volume (Lecker/Brawerpaytoad-eguivatent-votume; cubic meters, per year)
- The total payload and resupply volume to be launched in support of payload

operations, including teekerfdrawerpayload structure, special flight support
equipment and logistics carriers, as appropriate. # numeric, 99999.9999 max #

F. Energy (kilowatt hours) - Total energy required per year for payload operations. #
numeric, 99999.999 max #

G. Crew Time (hours per year) - Total crew time required per year for payload
operations. Thisincludes nominal operations and maintenance oper ations
activities. #numeric, 99999.999 max #

H. Communications Downlink (terabits per year) - Total communications downlink
required per year for payload operations. # numeric, 9.9999E + 99 max #

Communications Uplink (terabits per year) - Total communications uplink required
per year for payload operations. # numeric, 9.9999E + 99 max #

J Late/Early Access (launch/return/both/none) - Late and/or early access services
required for payload or payload re-supply launch and return. # select one from list #

Equment (list) — Laboratory Support and Statlon Support Equipment
required for payload operations. Only Laboratory and Station Support
Equipment that iscritical to the operation of the rack system should belisted in
Table8.1-1. Laboratory Support Equipment and Station Support Equipment
necessary for the science experimentswill be defined in the EIA Addendum
Tables4.3.1-1 and 4.3.2-1. #character, 1000 max. #
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L. Other Coordinated Payloads (payload name) - List of ISS coordinated payload names,
deletion of which will cause notification to the PD sponsoring this payload.
# character, 1000 max. #

M. Additional Requirements (specify) - Special resources+eguitred notes as needed to

suppert-explain payload support eperationsrequirements. # character, 1000
max. #

FABLE S+ SHEADY-SFATEPAYLOAD RESOURCE REQUHREMENTS
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TABLE 8.1:3-1 ESTIMATED STEADY STATE PAYLOAD RESOURCE
REQUIREMENTS

RESOURCES RESOURCE
REQUIREMENTS

On-Orbit Volume (paytoad-eqtivalentvoltume—cubic meters)

Up Mass (kilograms per year)

Down Mass (kilograms per year)

Up Volume (paytoad-eguivatent-vetume—cubic meters per year)

Down Volume (payltoat-egtivalent-volume—cubic meters per year)

Energy (kilowatt hours per year)

Crew Time (hours per year)

Communications Downlink (terabits per year)

Communications Uplink (terabits per year)

Late/Early Access (launch/return/both/none)

Support Equipment (list) — Compound Microscope, Dissecting
Microscope, Cryogenic Storage Freezer, Quick/Snap Cryogenic
Freezer, Digital Thermometer, Micro Mass Measuring Device,
Small Mass Measuring Device, Passive Dosimeter System

Other Coordinated Payloads (payload name)

Additional Requirements (specify):

{Explanatery-Additional Requirements notes shall be added, as required, identifying the basis of
resource requirements calculations}

8.2 ISSSTANDARD INTERFACE REQUIREMENTS
This section lists thepaytoacHnterfacesthe EXPRESS Rack-makes-avaitable to-the

PP modules within which the payload is capable of operating given theinterfacesthe
| SS makes available to the payload. The PD shall design to be compatible with the
modules selected in Table 8:2:3-18.2-1, | SS M odules.

TABLE 8.2-1 ISSMODULES

MODULE COMPATIBLE (YES/NO)

U.S. Lab

Japanese Experiment Module (JEM)
Columbus Orbital Facility (COF)

Centrifuge Accommodations Module (CAM)
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8.2.1 INTERFACE REQUIREMENTS

The PD shall provide the following information in Table 8.2.1-1, Interface
Requirements.

A. Interfaces - Indicate which of the following interfaces are provided to support the
operations of the payload. The individual interfaces are further described in SSP
52000-1DD-ERP.

TABLE 8.2.1-1 INTERFACE REQUIREMENTS

INTERFACES REQUIRED (YES/NO)

Power

500 W
Data

RS 422

Ethernet

PD Developed Software on EXPRESS Rack Laptop Computer

5 Vdc discrete

+5 Vdc analog
Video

Video from Payload to EXPRESS Rack (NTSC RS 170A)

Video to Payload from ISS

FDS/Maintenance

Smoke Parameter Signals to EXPRESS Rack

Gases

Nitrogen

Argon (Non-Standard)

Helium (Non-Standard)

Carbon Dioxide (Non-Standard)

Vacuum Exhaust

Vacuum Resource (Non-Standard)

Cooling

Moderate Temperature Loop

EXPRESS Rack AAA Air System

EXPRESS Rack with Active Rack Isolation System (ARIS)

Aisle Mounted Hardware
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SECTION 9, GENERIC REVIEWS AND SCHEDULES

S crtock: Below |stheSubrack Generic

Payload I ntegratlon Schedule deplctlng data submlttal milestonesto be used for the
pre-assembly complete payload processing period. {Note: This schedule will be updated
at alater date to reflect the-a shorter standard EXPRESS template to be used in the post
assembly complete timeframe.}- Top level increment-specific schedules negotiated between
the +SSPI SS Program and the PD are contained in this Appendix D of the EIA Addendum,
Seetton-8and deviations are contained in Section 8 of the EIA Addendum. Increment-
specific schedules will be maintained in the <FBB-3-3> payload integration schedule.

Payload integration schedules will be developed on an increment and flight basis
for theinitial and all subsequent flights. The PD shall supply a payload readiness date
for thefirst flight assuming a KSC on-dock date of Launch minus(L-) 6 months.
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FABLES-6-1-GENERICSEHEDUYLES
S S ereri

TABLE 9.0-1 GENERIC PAYLOAD INTEGRATION SCHEDULE (Sheet 1 of 2)

MILESTONE

EIA Main Volume Preliminary User Submit
EIA Main Volume Baseline User Submit
EIA Increment Addenda Preliminary Submit
EIA Increment Addenda Baseline Submit
EIA Increment Addenda Update

CoFR 1 EXPRESS Payload Inputs
CoFR 2 EXPRESS Payload Inputs

Phase 3 Flight Safety Review Data Package (DP) Submit
Phase 3 Flight Safety Review

Phase 3 Ground Safety Review Data Package (DP) Submit
Phase 3 Ground Safety Review

ICD Development

Verification Plan Development

Payload Configuration Data Set

Payload Command & Data Handling Data Set

KSC Technical Requirements Data Set
ISS to P/L OMRS File 8 Volume 2

Orbiter Middeck to Payload OMRS File 2 Volume 2

Orbiter Middeck to Payload TGHR Table

KSC Support Requirements Data Set

SCHEDULE

PDR
CDR
PP-24 mo
PP-18 mo
PP-12 mo

L-15 weeks
L-7 weeks

L-13.5mo
L-12 mo
L-7.5 mo
L-6 mo

L-20 mo (Preliminary)
L-18 mo (Baseline)

L-20 mo (Preliminary)
L-18 mo (Baseline)

L-22 mo (Preliminary)
L-18 mo (Baseline)
L-8 mo (Subkit Contents)

L-16 mo (Preliminary)
L-14 mo (Baseline)

L-6-12.5 mo (BasetinePreliminary)
L-9 mo (Baseline)

L-6 mo (Preliminary)

L-3 mo (Baseline)

L-4.5 mo (Preliminary)

L-2 mo (Baseline)

L-16 mo (Visibility)

L-14-512 mo (Preliminary)
L-6-9 mo (Baseline)

t-6-mo-(Baseline)
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TABLE 9.0-1 GENERIC PAYLOAD INTEGRATION SCHEDULE (Sheet 2 of 2)

MILESTONE
Payload Application Software (Laptop)

Test Verified Finite Element Models

Certificate of Compliances for Verification

EMI Test Results

Acoustics Test Results

Payload Readiness Date (mm/dd/yy)

Payload Hardware Turn over to KSC (MPLM)
Payload Hardware Turn over to KSC (MDK)

Payload Training Data Set
PSRD

Ground Services Data Set

Payload Operations Data Set

Payload Planning Data Set

Payload Flight Procedures (via PIMS)

Payload Ground Malfunction Procedures (via PIMS)

Payload Systems Manual Inputs (via PIMS)

SCHEDULE
L-11 mo (Final to PSIV)

L-14 mo

L-6 mo

L-8.5 mo

L-8.5 mo

L-6 mo

L-5 mo (post Offline Testing)
L-24 hrs. (Late Load)

Increment minus (I-) 24mo Draft
PP-18 mo (Draft)

I-23 mo (Draft)

I-18 mo (Preliminary)
1-12 mo (Final)

1-18 mo (Preliminary)
1-6 mo (Final)

1-19 mo (Preliminary)
I-7 mo (Baseline)
I-4 mo (Final)

I-14 mo (Preliminary)
I-7 mo (Baseline)

I-4 mo (Final)

1-19 mo (Preliminary)
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9.1 +SSPISSPROGRAM REVIEWS

Coordination Copy

Reviews will be conducted to assess the status of payload integration as described
within SSP 52000-UG-ERP. The following reviews are to be supported by data and

expertise from the PD as required.

REVIEW
EXPRESS Readiness Review (ERR)
Station Cargo Integration Review (SCIR)
Increment Operations Review (IOR)
Periodic Payload Status Reviews

Other specified +SSPI'SS Program
Reviews

Post-Increment Review (PIR)

moo w2

m

9.2 EARTH-TO-ORBIT VEHICLE REVIEWS

REVIEW
A Payload Readiness Review (PRR)
B. Cargo Integration Review (CIR)
C. Flight Operations Review (FOR)
D Flight Readiness Review (FRR)
E Launch Minus 2-Day Review (L-2)

GENERIC DUE DATE
L-12 months
L-12 months
[-4 months
[-XX months
[-XX months

R+1 months

GENERIC DUE DATE
L-6 weeks
L-10 months
L-4 months
L-2 weeks
L-2 days

9.3  JOINT ISSP/IEARTH-TO-ORBIT VEHICLE REVIEWS

REVIEW
A. Payload Safety Reviews (PSRs)

(D) Joint Safety Reviews (SRs)
2 Ground Review
B. Ground Operation Review (GOR)

94

GENERIC DUE DATE
L-12 months

L-12 months
L-12 months
L-7 months
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APPENDIX A, ABBREVIATIONSAND ACRONYMS

Add——Addendum
ANX Annex
ARC Ames Research Center

. oot
ASC Aidle Stowage Container

S
C.g. center of gravity
" i w
CBT Computer Based Trainer
CDR Critical Design Review
CE Cargo Element
CEIT Crew Equipment Interface Test
CIR Cargo Integration Review
. :

CM Configuration Management
€0,———Carben-biexide

e Bital-Feeiti
CoFR Certification of Flight Readiness
CTC Crew Training Coordinator
DC Direct Current
DFRC Dryden Flight Research Center
PDEA—DPesigntoadsAnalysis
DoD Department of Defense
DP Data Package
DQA Document Quality Assurance
EEOM Early End of Mission
EIA EXPRESS Integration Agreement
EMC Electromagnetic Conductance
EMI Electromagnetic Interference
EOM End of Mission
EPIM EXPRESS Payload integration Manager
ERO EXPRESS Rack Office
ERP EXPRESS Rack Payload
ERR EXPRESS Readiness Review
ETOV Earth-To-Orbit Vehicle
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ETR EXPRESS Transportation Rack

EXPRESS  Expedite the PRocessing of Experiments to Space Station
FCR Flight Control Room
FEU——Funetional-Checkeut-Unit

FDF Flight Data File

FBS——Fire Detection-System

FOR Flight Operations Review

FRR Flight Readiness Review
ff——eubicfeet

GFE Government-Furnished Equipment

GOR Ground Operations Review

GSE Ground Support Equipment

GSP Ground Support Personnel

GSR Ground Safety Review

GSRP Ground Safety Review Panel

HB Handbook

HOSC Huntsville Operations Support Center
HRMRB Human Research Multilateral Review Board
Hrs hours

[- Increment minus

IACUC Institutional Animal Care and Use Committee
ICD Interface Control Document
IDD Interface Definition Document
IDRD I ncrement Definition and Requirements Document
IGA | nter gover nmental Agreement
|IOP Increment Operations Plan
IOR Increment Operations Review
H——Internattonal-Partner
IRB Institutional Review Board
IRD I nterface Requirements Document
St S——International-Subrack-tterface Standard
ISPR International Standard Payload Rack
ISS International Space Station
ol :
iIURC interim User Requirements Collection
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VA Intravehicular Activity
JEM Japanese Experiment Module
JMST Joint Mission Simulation Test
JSC Johnson Space Center
kg——Kitegrams
KHB Kennedy Space Center Handbook
KSC Kennedy Space Center
kw———Kilowatt
kwh Kilowatt hours
L Launch
L- Launch minus
E&E————Ftauneh-andanding
H———pound
tab——+-aberatory
LSE Laboratory Support Equipment
LSSM Launch Site Support Manager
LSSO Launch Site Safety Office
3 .

m —————eubtemeters
Mbps—— MegabytesMegabitsper-seeond
M ax Maximum
MCC-H Mission Control Center - Houston
MBb——Mate/Demate Bevice
MDK Middeck
MDL Middeck Locker
MbBEE—MiddecktockerEquivalent
MDM Multiplexer/Demultiplexer
MER Mission Evaluation Request

: )
MHEEH l“'.”'u. sEighty E_egl eel taboratory Freezer for 155
mo Month
MORD Medical Operations Requirements Document
MPLM Multi-Purpose L ogistics M odule
MSDS Material Safety Data Sheets
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N/A Not Applicable
NASA National Aeronautics and Space Administration
NIH National Institute of Health
NPTIP NASA Payload Training Implementation Plan
NSTS National Space Transportation System
OMRS Operations and M aintenance Requirements and Specifications
OMS Orbital Maneuvering System
OPF Orbiter Processing Facility
OPMS On-Line Project Management System
ORGN Organization
ORU Orbital Replacement Unit
I I el ! etkatii
P———Powered
Pe——Paytoad
PAH Payload Accommodations Handbook
PCB Payloads Control Board
PD Payload Developer
PDL Payload Data Library
PDR Preliminary Design Review
PDS Payload Data Sets
PDRP Payload Display Review Panel
PDSS Payload Data Services System
PEP Payload Executive Processor
PFE Program-Furnished Equipment
PIA Payload Integration Agreement
PIDS Prime Item Development Specification
PIM Payload I ntegration Manager
PIMS Payload Information Management System
PIR Post-1ncrement Review
PLBD Payload Bay Door
PL OOS Payload On-Orbit Operations Summary
POC Point of Contact
POB———Payload-OperationsDirector
PODF Payload Operations Data File
POIC Payload Operations Integration Center
POIF Payload Operation Integration Function
POIWG Payload Operations Integration Working Group
PP- Planning Period minus
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PRCU Payload Rack Checkout Unit
PRP———PressurizedPaytoads

PRR Payload Readiness Review

PSE Payload Support Equipment

PSIV Payload Software integration and Verification
PSM———Paytoad-Systems-Manuat

PSR Payload Safety Review

PSRD Payload Simulator Requirements Document
PSRP Payload Safety Review Panel

PTC Payload Training Center

PTCS Payload Test and Checkout System

PTI Payload Training Integrator

PHMPTI PaytoadTFraning-ntegration-ManagerPayload Training I ntegrator
PUDG Payload Users Development Guide

PVP Payload Verification Plan

PWQ Process Waste Questionnaire
QA——Quahity-Assdranee
Qb———Quick-Disconnect-Connector
R+——Returnplus

RS———Recommended-Standard
RM& QA Reliability, Maintenance and Quality Assurance

SCA——Shuttte-Carrter-Adreraft

SCIR Station Cargo Integration Review
SeS——Suitease-Simutator

SIP Standard Integration Plan
SLF Shuttle Landing Facility

SPW System Payload Wor kbook

SR Safety Review

SRB Solid Rocket Booster

SSE Station Support Equipment

SSP Space Shuttle Program

SSPt Space SEEE.'B“I FoceSSIAG e.le'“&
SSPO Space SEEE.' or ay_l s_ads o I_|Ie_e
STD Standard

STS Space Transportation System
HO———Furn-Over
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TBD To Be Determined

TBR To Be Resolved

TGHR Time-Critical Ground Handling Requirements
TOP Technical Operating Procedure
TSC Telescience Support Center

TSE Test Support Equipment

TST Training Strategy Team

UG Users Guide
YUP———UYnpowered

uU.S. United States

URC User Requirements Collection
uSsOC United States Operations Center
USsOS United States On-Orbit Segment
AB ’ elnele;':ssemlbly Buiichg

vae v slt_(s) airect edrrent .
TG /e _||Felle I.ntegl e SI“ Iestl E.”'Ee
W——Watts

wks———weeks
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APPENDIX B, GLOSSARY OF TERMS

Accommodations - Appliesto ETOV or ISS physical locations where utilization or system
items are stowed or installed.

Aidle Stowage Container (ASC) - The ASC is designed to provide additiona stowage
volume transport capability inside the MPLM and may include oversized hardware
that cannot be transported inside a standard transportation rack.

Allocation - The portioning of resources and accommodations between the | SS payload/
experiment users and I SS systems.

Ascent — The period of time from Solid Rocket Booster (SRB) ignition through the
establishment of a stable orbit (typically post-Orbital Maneuvering System
(OMS) second burn).

Data Sets - Data sets contain the engineering, integration, and operational details required
and agreed-upon by the implementing organizations. Data sets define, on an
increment and flight-specific basis, the engineering, integration, and operational
details of the requirementsin the Addendum. Data setswill be updated as agreed-to
by the implementing organizations to meet increment and flight-specific needs.

Descent — The period of time from start of preparation for entry through wheel stop.

Drawer - Theterm “drawer” as used in the text of this document refersto a4 panel unit ISIS
drawer, which can operate in an 8/2 configuration EXPRESS Rack. These 4 panel
unit drawers are compliant with the 1SIS drawers specification. The 4 panel unit
drawer will be transported to the 1SS unpowered in an EXPRESS Rack or EXPRESS
Transportation Rack. The drawerswill be returned unpowered from the ISS using the
EXPRESS Transportation Rack.

Early On-Orbit - The time from docking to completion of payload transfer.

EXPRESS Rack - The EXPRESS Rack provides standard accommaodations and services for
subrack science payloads which will allow them to access the research capabilities of
the ISS. The EXPRESS Rack consists of an International Standard Payload Rack
(ISPR) which has been modified with power, data, and cooling subsystems which
support the small locker and drawer (subrack) type payloads.
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EXPRESS Transportation Rack - The EXPRESS transportation rack is a standard ISPR
which has been modified to physically accommodate locker and drawer type
payloads. The transport racks are launched and returned in the MPLM.

Facility Class Payloads - A long-term or permanent | SSresident that provides services
and accommodations for experimentsin a particular science discipline.

Flight - The time phase and the sequence of events that take place between liftoff and
entry/landing of an ETOV.

High-Fidelity Crew Interfaces - Simulator interfaces for the crew which closely emulate the
actual flight payload design in terms of hardware and software functionality.

Increment (1) - A specific time period into which various assembly, discipline research,
testing, logistics, maintenance, and other |SS system operations and utilization
activities are grouped. Currently the increments are defined by crew rotation.

Integrated Rack Payload - A payload which is considered a subrack payload and will be
located in arack such asthe EXPRESS Rack.

Inter national Standard Payload Rack (I SPR) - The International Standard Payload Rack
(ISPR) accommodates approximately 55.7 ft* (1.58 m®) and 56.3 ft* (1.59 m’) of
payload equipment with and without the center posts installed respectively. The rack
accommodates up to 8042 kg of payload equipment with structural augmentation
during launch/landing and ground handling.

| SPR Transportation Rack Standard Stowage Trays - The standard stowage units are
modular trays which are installed in the standard transportation stowage racks. There
are 11 different configurations of the trays.

1SSP-Nen-Standara-Services<tBB-A+1>

+SSPISS Program Standard Services - Those services as negotiated and documented in the
KSC Technical Requirements and KSC support requirements data sets. <+Bb-B-1>

Laboratory Support Equipment (L SE) - LSE are devices that are shared on a non-
interference basis by multiple research users. LSE variesin size and complexity from
asimple thermometer to full size ISPR containing arefrigerator/freezer.

Locker - Theterm “locker™ asused by itself in the text of thisdocument refersto a
Space Transportation System (STS) middeck locker or middeck locker
equivalent (i.e., alocker compliant with the physical dimensions as defined in
ST S 21000-1DD-M DK, Shuttle/Payload | nterface Definition Document for
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Middeck Accommodations). Thelockerswill betransported tothelSS.
Unpowered in an EXPRESS Rack, EXPRESS transportation rack, or STS
middeck; or powered in the STS middeck only. Thelockerswill bereturned
from thelSS. Unpowered in an EXPRESS transportation rack or STS middeck,
or powered in the STS middeck only.

Offline Processing — Offline refersto payload stand alone activities or procedures
initiated and performed by the PD to checkout or prepare hardwareprior to
turnover to KSC.

Online Processing — Onlinerefersto integrated activities or in proceduresinitiated and
performed by KSC to integrate payload hardware and to perform a
functionality test after payload turnover to K SC.

On-Orbit — The period of time between the completion of ascent and the start of
descent.

Payload Developer (PD) - The engineering team/principal investigator or organization
responsible for the development and management of the payload.

Payload Support Equipment (PSE) - PSE isequipment that isto be used for a specific
payload. It isprovided by the specific payload and is not available for multi-use.

Rack Level Payload - Therack asafacility or non-integrated container istherack level
payload. Oncetherack level payload isjoined with the subrack payloads, it
becomes an integrated rack payload.

Refrigeratorsand Freezers- The ISSwill have severa different types of
refrigerator/freezers onboard that will be available for sample thermal stowage by
PDs and experimenters.

Resour ces - Thisisthe term used to identify a particular subset of 1SS on-orbit capabilities
used in support of system and payload operations. Resources include but are not
limited to power, crew time, etc.

Shuttle Middeck Accommodations - Modular lockers are available on the Space Shuttle to
accommodate PD experiments and experiment hardware.

SSP Non-Standard Services - Those services are tasks outside the scope of the standard
SSP services but which are performed by NASA for a customer. These services are
commonly performed for individual payloads to accomplish complex or unique
mission requirements. SSP non-standard services are provided at no additional cost
to the PD.
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SSP Standard Services - Those services provided to all customers for transportation of
payloads to and from ISS.

Station Support Equipment (SSE) - SSE ar e devices/equipment which are owned by the
station. Payloads may request use of devices/equipment prior to launch of the
payload. Theuse of the SSE will be negotiated through the L SE PIM.

Subrack Level Payload - A subrack level payload is one of several payloadsthat are
located in an integrated rack such as EXPRESS Rack. These payloads are part
of the combined rack payload and must meet the subrack development/
integration schedules provided by the EXPRESS Rack.
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APPENDIX C, OPEN WORK

Table C-1 lists the-specific-ttemsin-the-tocument-that-are-notyret-khown T o Be
Determined (TBD) itemsin this document. Fhe+BB-Each item is rumbered-based-on-the

appheable-given a TBD number using the section of the document {wherethe +BD-tem-s
teeated) that containstheitem astheflrst dlglt and aconsecutlve number for the second
digit. The TBD isins al
the—ﬂ+st—undeten%med—|tem1ﬁ—8eetreﬁ4—ef—thedeeumenﬁ number |sI|sted along Wlth the
affected section and a description of theitem. Aseach TBD item isresolved, the updated
textisi nserted in place of the TBDin the document and the entry |s removed from this table

TABLE C-1 TOBE DETERMINED ITEMS

DUE STATUS
NUMBER DESCRIPTION SECTION ASSIGNEE DATE
1-1 Document number for Public Affairs 14,21 Jim Scheib 12/99 Open
Plan.
6-3 User Training/Certification Plan. 2.2, 62 D. Sander 12/99 Open
6:1:36.1.2.2
I
6-4 Ground Malfunctions Book. 2.2, D. Sander 12/99 Open
6.1.3.1B
6-5 Payload System Manual. 2.2, D. Sander 12/99 Open
6.1.3.2A
6-6 Payload Operations Handbook. 2.2, D. Sander 12/99 Open
6.1.3.2A
6-7 Payload Regulations (POIC). 2122, D. Sander 12/99 Open
6.1B,
6.1.3.2B
6-8 Document containing facility 2.2,6.1.6 D. Sander 12/99 Open
capabilities and requirements.
6-9 Document containing Preflight and 2.2,6.1.6 D. Sander 12/99 Open
Post-flight crew time requirements
and facility usage requirements.
6-10 Boecument-numberforPaytoad 2.2, Dan Hartman 12/99 Open
Retiabitity-Maintairability-and-Quality | 3.3.2KL
ofinition
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Table C-2 Ilstsunreﬁehfed—reeuaewrthmtheTo Be Resolved (TBR) itemsin this
document. il bte-Each item isgiven a TBR

number using the sectlon of the document (wherethe%BR—resae—r%teeated} that contains
the item astheflrst dlglt and aconsecutlve number for the second dlglt The TBR r&rnserted

See&en—4—ef—thedeeument) number |sI|sted along Wlth the affected sectlon and a
description of theitem. Aseach TBR issue isresolved, the updated-correct text isinserted

in place of the TBR in the document and the entry |s removed from thistable. -Ashew

TABLE C-2 TO BE RESOLVED ISSUES

NUMBER DESCRIPTION SECTION ASSIGNEE DUE | STATUS
DATE
6-2 Baseline Data Collection 6.1.6 D. Sander 12/99 On-going
assessm
ent
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REQUHREMENTS
RESGUREE ONIFS PEAK-REQUIREMENT OFF-PEAKREQUIREMENT

QUANTITY | BURATON | QUANTTY | BURATON
(SEEUNITS) | (HOURS) | (SEEUNITS) | (HOURS)

Power KW

Keep-Alive-Power KW NA NA NA

>

tminifmum power to-prevent

experimentloss during

HeatRejection kW

Airr——Yes | Ne[]

HeatRejection kW

Ceold-Plate?—Yes | |-Ne-[ ]

Operating-TFemperature e

DPata-Uptink Mbps

Data-bDowntink Mbps

Videe-Uplink NFSE NFA NFA

Video-Downlink NFSE NFA NFA

Erew-Support #Persons

Erew-Subject #Persons
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+4C [ | oc Power Supply [ | Housekeeping [ | Portable []
Refrigerator Eqttipment Comptter
-20-°CFreezer [ | DigitatMuttimeter [ | ineubator (1| Restraintsand [ ]
bt Al
-80°CFreezer [ || DigitatReeording [ | Maintenance (1| stationSupport [
Oscilloscope Work-Area Comptter
Bar Code ] | pigitat-Stitt ] | Mass Measuring [ Utility Outlet []
regired
egtipment}
Camera tocker [ ] | Digital L] | Microgravity L] []
Fhermometer Batrier
Resolution-ideo Eryogenie Compotnd
Storage
” ; . i
Generator beosimeter
ReaderfAnneater
Eqttipment HandFools Specific-Analyzer
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PREFACE

ADDENDUM TO { PAYLOAD-UNIQUE EIA DOCUMENT NUMBER}
FOR INCREMENT{INCREMENT NUMBER}

This increment-unique Addendum is the agreement between the { Resear ch
ProjeetProgram Office or Appropriate Office or Payload Developer (PD)} and the
International Space Station (I SS) Program (+SSP)-on the increment-specific responsibilities
and tasks which relate directly to integration of the payload into the trternational-Space
Stattonr1SS). Signature on this Addendum constitutes technical agreement on the tasks to be
performed.

[Any instructional information contained in this EIA Blank Book is enclosed in
brackets [example]. Information to be supplied is enclosed in braces and underlined
{example}. All instructional information will be removed for the Increment-specific
Addendum.] Specific information relative to the data input fieldsin PDL is enclosed by the
symbols #, # example #.

All commitments and services to be furnished by the +SSPI SS Program to the
{ Resear ch ProjeetProgram Office or Appropriate Office or Payload Developer (PD)}
under this EXPRESS Integration Agreement (EIA) shall be furnished using its best efforts.

This Addendum, when baselined, becomes the controlling document for payload
resources for an increment, superseding any previously agreed-to payload mission evaluation

request-er-Appentix-D-HputstocatedHn-thisEFS.

The abbreviations and acronymsllist isfound in Appendix A. The glossary of the
terms requiring definition isfound in Appendix B. Open items which have not been
determined are designated as To Be Determined (TBD) and are found in Appendix C. Items
which need to be resolved will be designated as To Be Resolved (TBR) and are also found in
Appendix C.

Tables with shaded blocks require no payload data to be entered in those blocks.

The page numbers for this Addendum are documented by using the following format
for A{1X} - X-X:

A IX}-ii
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SECTION 1, INTRODUCTION

This section contains the top-level requirements unique to the { Payload Name} for
Increment {Increment number} and Flight(s) {flight name(s), e.q. Utilization Flight
(UE-1), etc.}. This Addendum will contain all of the relevant data to document the
International-Space-Statien-1 SS Program (KSSP)-and Paylead-Beveleper{PD) requirements
and commitments for that increment. The Addendum is not a detailed collection of
integration and operations requirements and data; such detailed information will reside in the
payload data sets. All sections of { Payload-unigue EXPRESS | ntegration Agreement |
(EIA) document number} are applicable during this increment except as modified by this
Addendum.

A. The Paytoad-Devetoper shall enter the appropriate information into each of the tables |
in the Addendum. If the requested information in the table is Not Applicable (N/A),
N/A should be entered.

B. Section 1 of this Addendum describes the overall payload configuration and any
changes that may occur during the increment. The PD shall document the
purpose/objectives, a payload description, the payload category, the microgravity
operating sensitivity, and the services required by the payload.

11 PAYLOAD PURPOSE/OBJECTIVES

This section documents the increment-specific purposes and objectives of the
payload.

1.1.1 Payload Purpose/Objectives Statement
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{Purpose/Objectives - A brief statement of the primary purpose and objectives of the payload.
This description should be specific to this increment.} # character, 1000 max. #

1.2 PAYLOAD DESCRIPTION

This section contains an increment-specific description of the payload, indicates what
type of payload hardware will be flown, and the operation requirements for operating the
payload during thisincrement. If the payload description or operation is expected to change
during the course of the increment, the operational scenarios will be described. The PD shall
provide in the subsequent tables: the increment-specific payload description, the science or
technology category of the payload, and the microgravity sensitivity level of the payload
during this increment.

1.2.1 Increment-Soecific Payload Description

{Brief Description - High-level description of the payload as it will operate during this increment.
Identify any other payloads which need to be co-manifested, co-located and/or operated
concurrently for use by this payload during this increment.} # character, 500 max. #

1.2.2 Increment-Specific Payload Drawing

The PD shall provide arequired drawings whieh-to depicts the payload in its
proposed on-orhit configuration in Figure 1.2.2-1, Increment-Specific Payload Drawing.
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FIGURE 1.2.2-1 INCREMENT-SPECIFIC PAYLOAD DRAWING

1.2.3 Payload Category Type Selection

The PD shall provide the following information in Table 1.2.3-1, Payload Category
Type Selection/Specification.

A. Payload Type - The payload science discipline or technology that best characterizes
the payload. The PD shall indicate the category of the payload by placing an X in the
appropriate cell in the right column. H-the-paytoad-typets-Other-abrief-deseription
witH-beprovided-by-thePD-# selectablelist, one or more as applicable #

TABLE 1.2.3-1 PAYLOAD CATEGORY TYPE SELECTION/SPECIFICATION

PAYLOAD TYPE (SELECTONE-ONLY) CATEGORY |

Biomedical Science

Biotechnology

Combustion Science

Commercialization

Earth Science
Fluid Physics
Gravitational Biology

Materials Research

Space Science

Space Systems Technology
Other (describe): |

[Note: If the payload type is “Other”, a brief description will be provided by
the PD. # character, 200 max #
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1.2.4 International Space Sation Operating Mode Sensitivity

The PD shall provide the following information in Table 1.2.4-1, ISS Operating Mode
Sensitivity for Payload.

A. Microgravity Type - Select the microgravity type by-entering-an-x-thebox-tothe

right-ef-the-choeieefrom thelisting. Description of the Hternattonal-Space-Station
{ISS) microgravity typesfollow: # select only onefrom list #

Q) Sensitive - The contents of this payload carrier are sensitive to disturbancesin
the ISS microgravity environment.

3)(2) Disturber - The contents of this payload carrier will create disturbances to
the ISS microgravity environment.

©(3) Neither - This payload carrier is neither sensitive to disturbancesin the I SS
microgravity environment nor will they create disturbancesin the I SS
microgravity environment.

B. Level - Indicate the sensitivity and/or disturber level of the payload, if known, to the

nearest order of magnitude in pg. Fer-sensitivity-alsotdicate the-fregueney-range+
knewn—# numeric, 99999.999 max. #

TABLE 1.2.4-1 |ISS OPERATING MODE SENSITIVITY FOR PAYLOAD

MICROGRAVITY TYPE FREQUENCY-RANGE LEVEL (ug)
(check one only) H—KNOWNY
Sensitive
: I | |
Disturber
Neither

1.3 SERVICES

This section documents the Space Shuttle Program (SSP) Standare-Services-SSP
Non-Standard-Services-aneHSSP-Noen-Stantdard-services on a flight-by-flight basis, which are
being requested by the PD. The SSP services are further described in NSTS 07700, Program
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Definition and Requirements, Volume X1V, Space Shuttle System Payload
Accommodatlons Appendlx 5, System Descrlptlon Design Data —Appeﬂdﬁ(—E Ground

=In addltlon
J—SSPI SS Program standard prelaunch and post landing services are described in the
Support Requirements Data Set Blank Book, SSP 52000-PDS.

The PD and the EXpedite the PRocessing of Experiments to Space Station
(EXPRESS) Payload Integration Manager (EPIM) together will provide in the subsequent
Table 1.3.1-1, SSP aneHSSP-non-standard services requirements, by flight: identification of
hardware requiring the service, the service required, additional information, and a technical
rationale for the service based on that specific hardware.

131 SSP ANBHSSP-Non-Sandard Services Requirements

The PD and the EPIM shall provide the following information in Table 1.3.1-1
ServicesReguirements:SSP Non-Standard Services Requirements.

A. Flight # - The requested flight identification (ID) number (e.g., YtiizationHght
7A.1, UF-6,7/+PROG:). # select onefrom list #

€B. Location -- Identify the site (such as KSC or Dryden) Wwher e therequested
serviceislocated. # character, 100 max. #

C. HardwarePayload Item - | dentify the hardwar e that requiresthe service.
# character, 50 max. #

D. Services - Choose from the following list of +SSP-are SSP non-standard services
and enter datain table. (ReferencePEIA Section 7 for a description of these
services.) # selectablelist, select oneor moreasrequired #

Q) Multi-Purpose L ogistics Module (MPLM) late access for installation of
conditioned cargo

2 Middeck (MDK) late access for payload installation/servicing between
Launch minus(L-) L-72 hoursand L-24 hours
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Category 1- The payload requireslate installation/servicing within L-3 days
but prior to L-24 hours. The payload will beturned over from the
PD to NASA KSC to allow installation in accordance with launch
countdown and crew compartment stowage activities.

3 Middeck late accessfor payload installation/servicing within L-24 hours

Category 2- The payload requireslate installation/servicing within L-24 hours.
The payload will beturned over from the PD to NASA KSC to
allow installation in accordance with a mission-unique stowage
schedule.

4 Middeck late accessfor payload installation/servicing within a specific
time between L-24 hoursand L-18.5 hours (enter specific timein column
for additional data)

Category 3- Thepayload requireslateinstallation/servicing within a specific
time between L-24 hoursand L-18.5 hours (prior to the start of
ascent switch list activities). The payload will beturned over from
the PD to NASA KSC to allow installation in accordance with a
mission-unique stowage schedule.

5) Middeck late accessfor payload installation/servicing within a specific
time between L-18.5 hoursand L-15.5 hours

Category 4- The payload requireslate installation/servicing within a specific
time between L-18.5 hoursand L-15.5 hours (during times of
conflict with the ascent switch list activities). Thisinstallation time
must have additional approval and be integrated with other
payloads by the K SC launch countdown working group.

(6) Prelaunch Orbiter power/cooling/data monitoring for a middeck payload
@) Payload servicing for a 24 hour launch delay (middeck items only)

(8 Payload servicing for a 48 hour launch delay (middeck items only)

9 Payload servicing for a greater than 48 hour launch delay but less or
equal to a 30 day delay (middeck and MPLM) (enter specifictimein
column for additional data)
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EF.

21)(10) Post-landing Orbiter power/cooling/data monitoring for a middeck
payload

22(11) Nominal End of Mission (EOM) middeck early accessfor payload
runway removal from the Orbiter crew compartment prior to Orbiter
tow (lessthan Landing plus 6 hours)

33)(12) Intact abort processing air transport to/from landing site

4)(13) Early End of Mission (EEOM) middeck early accessfor payload
runway removal from the Orbiter crew compartment prior to Orbiter
tow (lessthan Landing plus 6 hours)

45)(14) MPLM early accessfor removal of conditioned cargo
16)(15) Other

Additional data - Enter any additional data necessary to describethe service
required. # character, 200 max. #

Technical Rationale - Provide a specific justification for the service such as the
specific potential research/scienceloss. This should consist of several sentencesto
guantify the scienceloss. Describe what would happen and how the science,
safety or schedule would be affected if the serviceisnot attained. Category 4
middeck installation requirements (late installation servicing within a specific
time between L-18.5 hoursand L-15.5 hours) must have a more detailed
justification. # character, 200 max. #
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TABLE 1.3.1-1 SSP NON-STANDARD SERVICESREQUIREMENTS

FLIGHT
#

LOCATION

PAYLOAD
ITEM

SERVICE

ADDITIONAL
DATA

TECHNICAL
RATIONALE

[Expand table as required to document additional content.]
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SECTION 2, PAYLOAD PLANNING REQUIREMENTS

This section documents the operations concept and requirements of the payload
during each increment. Thisdata will be used to develop the projected pretauneh;
aseent/decent;-and-on-or bit requirements summarized in the Addendum Sections3; 4;
and-5. The data collected in this section reflects the resources per Payload Operations
Performance (POP) to implement the operations concept of thefaciity integrated rack. The
data also addresses special considerations that should be taken into account during payload
tactical planning and manifesting.

The PD will define in the subsequent sections the payload operation performance
description, the basic on-orbit operating requirements, the on-orbit resource requirements, the
on-orbit consumable requirements, and the ascent/descent stowage requirements
associated with the increment.

21 PAYLOAD OPERATION PERFORMANCE REQUIREMENTS

This section documents the top-level resource operations requirements for the
payload. The top-level operations requirements for the payload are requested for each
nominal POP type which is defined as follows:

Payload-eperationsperformanee-POP type - A category of payload operations; a PD- |
defined sequence of payload activities expected to result in the completion of a major
objective of the payload, such as the growth of a crystal or a major maintenance/calibration
operation.

2.1.1 Payload Operation Performance Description

The PD shall provide the following information in Table 2.1.1-1, Payload Operation
Performance Description.

A. Paytoad-Operation-Performance-tdentifier(POP | D)+s - a short title or identifier for
each type of payload operation. # character, 50 max. #

B. Payload Operation Performance Description - Description of the payload operation
performance. Describe the operation performance including critical performance
requirements such as event dependence, continuous operation, or operation when
resources are available. # character, 200 max. # ‘
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TABLE 2.1.1-1 PAYLOAD OPERATION PERFORMANCE DESCRIPTION

POP ID DESCRIPTION

[Expand table as required to document additional content.]

2.1.2 Payload On-Orbit Operating Requirements

The PD shall provide the following basic on-orbit operating requirements for each

POP ID in Table 2.1.2-1, Basic On-Orbit Operating Requirements.

A.

POPID - A short title or identifier for each type of payload operation. # select one
from pre-defined list #

Minimum Acceptable Number of Performances - The minimum number of payload
operation performances required during the Increment. # numeric, 99999.999 max. #

Maximum Time Allowed to Complete Performances - The maximum number of
months the +SSPI'SS Program is allowed to complete the specified minimum
acceptable number of performances. # numeric, 99999.999 max. #

Nominal Payload Operation Performance Time - The average duration of one
nominal payload operation performance of the payload, in hours. # numeric,
99999.999 max. #

Minimum Time Required Between Performances - The minimum amount of time
required between payload operating performances, in hours. # numeric,
99999.999 max. #

TABLE 2.1.2-1 BASIC ON-ORBIT OPERATING REQUIREMENTS

POP ID BASIC ON-ORBIT OPERATING REQUIREMENTS AMOUNT

Minimum Acceptable Number of Performances:

Maximum Time Allowed to Complete Performances (months):

Nominal Payload Operation Performance Time (hours/performance):

Minimum Time Required Between Performances (hours):

[Expand table as required to document additional content for each POP ID defined.]
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2.2  ON-ORBIT RESOURCE REQUIREMENTS

This section documents the peak (not transient) and off-peak resources required by
the payload per POP ID. These requirements include electrical power, vacuum exhaust
system, environmental control and life support systems, thermal, data uplink and
downlink, video uplink and downlink, paytead-payload-te-to-payload communications, and
crew support/subject, and consumable resour ces.

Electrical power is power required to support payload operations, in Whatts-(W) kilowatts
(kw).

Auxiliary power isthe average amount of essential/auxiliary electrical power required
by the payload in the event of loss of main power, in wattskw.

Vacuum exhaust is the average amount of time required on the EXPRESS Vacuum Exhaust
System (VES) during one nominal payload operation performance of the payload, in hours.

The thermal flow is the average amount of moderate and low temperature cooling required by
the payload, in kilograms/hour.

Data uplink is the transmission rate of digital data from the ground to the ISS, in kil obits-per-
second (kbps).

Data downlink isthe transmission rate of digital datafrom the ISS to the ground, in
Megabytes-M egabits-per-second (Mbps).

Video uplink - ytoa itSS
thetransmission rate of digital video from the ground totheISS in Mbps. Analog
video signals gener ated by a payload ar e connected to a digital stream for downlink by
the Video Baseband Signal Processor (VBSP). A correlation between analog video and
the appropriate digital rate must be made.

W/ WATAT

Video downlink isthetransmission rate of digital video from the ISSto the ground.
Video downlink information isrequested in Mbpsor bit size and frame field/seconds
(preferred).

The payload to payload L ocal Area Network (LAN) can provide userswith the
capability to transfer data from an International Standard Payload Rack (I SPR) to one
or more | SPR locations, in M egabits.

Crew support is the number of ISS crew members required to simultaneously support
payload operations. Crew subject is the number of ISS crew members required aslife
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science subjects. 1t should be noted that the peak and off-peak requirements of the various
resources do not necessarily coincide.

Data packet sizerefersto thelength of the Consultative Committee for Space
Data Systems (CCSDS) data packet. Data packet rate referstothe number of data
packetsto be downlinked to the ground. Data packet grouping refersto any special
orbital periodswhen the data packets need or are expected to betransmitted to the
ground.

2.2.1 Payload On-Orbit Resource Requirements

The PD shall provide the following on-orbit resource requirements for each POP 1D
in Table 2.2.1-1, On-Orbit POP Resource Requirements.

Thefollowing definitions explain the column headingsin Table 2.2.1-1.

A. POP ID - A short title or identifier for each type of payload operation. # select one
from pre-defined list #

specified.

D. Off-Peak Quantity - The average off-peak amount of theresourcerequired in
the units specified.

E. Off-Peak Duration - The duration for the associated off-peak quantity in the
units specified.

F. Resource—Listings of itemsthat require data input from the PD.
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The PD shall provide the following on-orbit resour ce requirements:

*FA. UH2-Power - The power drawn at the utility interface panel.

*GB. Auxiliary - The power drawn from the auxiliary power interface to maintain
minimum experiment oper ation.

KD. Vacuum Resource FregueneyDuration - The duration ane-regueney-of vacuum
useasaresourcein therack.

EE. Moderate Femp-Temperature Loop Flowrate - The flowrate of fluid through the
moder ate temperature loop in therack and the duration of that flowrate.

MF. Moderate Temperature Femp-L oop Heat Dissipation - The amount of heat
dissipated intothe MTL per unit of time.

NG. Low Temperature Loop Flowrate - The flowrate of fluid through the low
temperatureloop in therack and the duration of that flowr ate.

©OH. Low TemperatureFemp-Loop Heat Dissipation - The amount of heat dissipated
intotheLTL per unit of time.

Pl.  Latent Cabin Air Heat Dissipation - Heat with moisture (humidity) dissipated
into the cabin (e.g., life sciences payloads).

QJ. Sensble Cabin Air Heat Dissipation - Heat without moisture dissipated into the
cabin.
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FK. DataUplink - Therateand duration of data uplinked to 1SS and routed to the
rack via the 1553B Payload Bus.

YL. Low RateDataDownlink - Therateand duration of data transmitted from the
rack totheground viathe | SS 1553B payload bus. Therequirementsshould
split into sub-categories: Payload Health and Status and low rate telemetry.

MM. Medium: Rate Data Downlink - Therate and duration of data transmitted from
therack to the ground viathe I SS Payload Ethernet Bus.

(16) Wordsper packet
(17) Packetsper second and itsduration

(18) Duration between sessions

WN. High Rate Data Downlink/Digitized Video Rate/Duration - Therate and
duration of data transmitted from therack to the ground viathe I SS high rate
datalink.

Z0. Video Downlink Bit & Frame Field Data—the bit and frame field size of data
transmitted via the analog camera through the I SS Video Baseband Signal
Processor.

BBP. Low Rate Data Transfer to another Rack - Therate and duration of data
transmitted to another rack via the I SS 1553B payload bus.

€€Q. Medium: Rate Data Transfer to another Rack - Therate and duration of data
transmitted to another rack viathe | SS payload ether net bus.

@D Words per packet
2 Packets per second and itsduration

(©)) Duration between sessions
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BPBR. High Rate Data Transfer to another Rack - Therate and duration of data
transmitted to another rack viathe I SS high rate data link.

EES. Crew Support - The number of crew personsand duration required for the
POP.

*Off-Peak Power Quantity isdefined asthe nominal continuous power drawn by a
given payload configuration as defined by the POP ID. If thereisaminor variation in
power consumption within the given POP 1D, the nor malization (or average) of the
power drawn is acceptable.

Peak power quantity is defined asthe maximum power drawn, above the nominal
draw, which occursfor greater than ten milliseconds during the POP ID.
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TABLE 2.2.1-1 ON-ORBIT POP RESOURCE REQUIREMENTS (Sheet 1 of 2)

POP ID:
RESOURCE

PEAK

OFF-PEAK

QUANTITY

DURATION

QUANTITY DURATION

YH-Power (kwW and hours)

Auxiliary (kwW and hours)

YHOoPPowertkw-and-hours)

Vacuum Exhaust Rate
(kg/minute and min)

Vacuum-ExhaustFregquency-(#-of- times—per
POP)

Vacuum Resource FreguenreyDuration (min)
ot E .

Moderate Temperature: Loop Flowrate (kg/hr
and hours)

Moderate Temperature: Loop Heat Rejection
(Watts and hours)

Low Temperature Loop Flowrate (kg/hr and
hours)

Low Temperature Loop Heat Rejection (Watts
and hours)

Latent Cabin Air Heat Dissipation (Watts and
hours)

Sensible Cabin Air Heat Dissipation (Watts
and hours)

Data Uplink (kbps and seconds)

Low Rate Data Downlink Rate/Duration (kbps
and seconds)

A. Payload Health and Status

B. Low Rate Telemetry

Met-Medium Rate Data Downlink
Rate/Duration {Mbps-and-seconds)
A. Words per packet

B. Packet per second

C. Duration between sessions (sec)
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TABLE 2.2.1-1 ON-ORBIT POP RESOURCE REQUIREMENTS (Sheet 2 of 2)

POP ID:

PEAK

OFF-PEAK

QUANTITY

DURATION

QUANTITY DURATION

High Rate Data Downlink Rate/Duration

(Mbps and seconds)
; - tor{ i)

: . -
seconds)

Video Downlink Bit & Frame Field Data and
seconds

Select from the following:

6 bit, 30 full frame fields/sec;/Secs.

6 bit, 30 half-frame fields/sec;/Secs.

6 bit, 15 half-frame fields/sec;/Secs.

6 bit, 7.5 half-frame fields/sec;/Secs.
6 bit, 1.875 half frame fields/sec; Secs.
8 bit, 30 full frame fields/sec;/Secs.

8 bit, 30 half-frame fields/sec;/Secs.

8 bit, 15 half-frame fields/sec;/Secs.

8 bit, 7.5 half-frame fields/sec;/Secs.
8 bit 1.875 half frame fields/sec./Secs.

Video-TFransferto-anotherRack—(Mbps
ant-seconds)

Low Rate Data Transfer to another
Rack (kbps and seconds)

Medium: Rate Data Transfer to another

Rack-(Mbpsand-seconds)

A. Words per packet

B. Packet per second

C. Duration between sessions (sec)

High Rate Data Transfer to another
Rack (Mbps and seconds)

Crew Support (# persons and minutes)

[Expand table as required to document additional content for each POP ID.]

# All entries numeric, 99999.999 max., except as noted in par 2.2.1. #
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2.3 ON-ORBIT CONSUMABLE REQUIREMENTS

This section provides information about the | SS consumabl e resources required per
POP ID. Note that potable water must be transported to the payload by a crewmember.

The PD shall provide the following on-orbit consumable requirementsfor each
POP ID in Table 2.3-1, Increment On-Orbit ReseureeConsumable Requirements.

A. POPID - A short title or identifier for each type of payload operation. # select one
from pre-defined list #

B. Peak Quantity - The peak amount of the resourcerequired in the units specified.

C. Peak Duration - Theduration for the associated peak quantity in the units
specified.

D. Off-Peak Quantity - The average off-peak amount of theresourcerequired in
the units specified.

E. Off-Peak Duration - The duration for the associated off-peak quantity in the
units specified.

F. Gaseous Nitrogen Consumption - The aggr egate amount of gaseous nitrogen
eonsamedused for the POP.

G. Argon Consumption - The aggregate amount of argon eensdmedused for the
POP.

H. Helium Consumption - The aggregate amount of helium eensamedused for the
POP.

Carbon Dioxide Consumption - The aggregate amount of carbon dioxide
eonsamedused for the POP.

J. Potable Water Consumption - The aggr egate amount of potable water
eonsamedused for the POP.
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K. Oxygen Consumption — The aggregate amount of oxygen consumed from the
atmospherefor the POP (e.g., life sciences payload)

L. Air Consumption — The aggregate amount of cabin air that isvented overboard
dueto payload operationsfor the POP.

M. Carbon Dioxide Addition — The aggr egate amount of cabin air that isvented
overboard dueto payload operationsfor the POP.

N. Orbiter Transferred Water Consumption — The aggr egate amount of Orbiter
transferred water that isused for the POP. Theinput shall also specify if the
biocidein the Orbiter transferred water will beiodine (1-4 ppm iodine) or silver
(0.3- 0.5 ppm silver) or no biocide at all.

O. Partial Pressure of Carbon Dioxide Level — Therequested unique aver age and
peak partial pressure of carbon dioxide levelsin the cabin aisle way for the POP.
Thenominal 1SS partial pressure of carbon dioxide levelsin the cabin aisle way
isa daily average of 5.3 mmHg with a peak of < 7.6 mmHg.

P. Condensate Absor ption — The aggregate amount of water vapor removed from
the atmospherefor the POP.

FABLE23-1-1-ON-ORBH-CONSUMABLEREQUHREMENTS

POPiB | ISS-PROVIDED-CONSUMABLE | AMOUNTtkg)

GaseousNitrogen{GN )

Ex

A IX}-2-11




SSP 52000-EIA-ERP, Issue A, Draft 2 Coordination Copy
9/22/00

TABLE 2.3:3-1 INCREMENT ON-ORBIT CONSUMABLE REQUIREMENTS

PEOPIB——— PEAK OFPEAK

QUANHTY | PURATON | QUANHTY | BURAHON

- - ‘
{minutesthourstdays)

POP ID PEAK OFF-PEAK

QUANTITY DURATION QUANTITY DURATION

Gaseous Nitrogen Consumption (kg)

Argon Consumption (kg)

Helium Consumption (kg)

Carbon Dioxide Consumption (kg)

Potable Water Consumption (kg)

Oxygen Consumption (kg)

Air Consumption (kg)

Carbon Dioxide Addition (kg)

Orbiter Trfd Water Consumption (kg)

Partial Pressure of Carbon Dioxide (mmHg)

Condensate Absorption (kg)

[Expand table as required to document additional content for each POP ID.] # All entries
numeric, 99999.999 max., except as noted in par 2.3 #

24  RESUPPLY STOWAGE REQUIREMENTS

This section documents the e OV
+SSincrement totals for ascent/descent (up massresupply or down massresupply or
down mass production) per POP | D-—Fhe-stewagereguirementsih-thistable-are for those
teese-items which will be accommodated outside the payload teckerstdraversracks.-or
toekersthat-contain-the- mair-paytoad-hardware: The PD will definetr-the-subseguent-tabte;
by-POP1D:provide the paytoad-earrierstowage container, the stowage

constraint/orientation, the up mass and volume, and the down mass and volume.
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2.4.1 Resupply Sowage Requirements

The PD shall provide the following requirements for each POP ID in Table 2.4.1-1,
Re-supply/ Stowage Requirements.

A. POPID - A short title or identifier for each type of payload operation. # select one
from pre-defined list #

B. Payload Item - Constitutes afack;-6r-a subrack experiment(s) or groupings of
payload related items manifested separ ate from therack. # character, 50 max. #

BC. Stowage Container - The container where the requested payl oad item will be stored

apprepﬁﬁe-paHead—eeﬁfamer thepayread—eaFHertowage contamer isnot
known, this cell should be left blank pending analysisto determinethe

appropriate payload container. Below isalist of the stowage containers and
locations. # select one from list #

+4 °C Refrigerator  -20 °C Freezer -80 °C Freezer -183 °C Cryo Freezer

ASC Soft Stowage MDL Stowage Drawers

Incubator Hazardous Trash Containers ~ Nonhazardous Trash Containers Other/No Requirements
D Stowage Constraints/Orientation - I ndicate stowage items that have constraints

or specific orientation requirements when stowed. # character, 200 max. #

€E. Mass- Specify thetotal up/down mass of the stowage for each container required for
each POP ID # numeric, 99999.999 max. #:

BF.  Volume - Specify the total up/down volume of the stowage for each container
required for each POP ID. # numeric, 99999.9999 max. #
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FABLE 2411 RESIPPLY/STOWAGEREQUIREMENTS
POPB STOWAGE-CONTAINER UP-MASS-RESUPPLY DOWN-MASSPROBUGT
MASS (Ke) VO HEE 3} M,A_SS_GKG} VOLUME (MS}

TABLE 2.4.1-1 RESUPPLY STOWAGE REQUIREMENTS

PAYLOAD
ID ITEM

STOWAGE
CONTAINER

CONSTRAINT/
ORIENTATION

UP MASS RESUPPLY

DOWN MASS PRODUCTION

MASS (kg)

VOLUME (m°)

MASS (kg)

VOLUME (m°)

[Expand table as required to document additional content for each POP ID.]

{NOTE: Do not include the volume or mass of any padding materials unless this value is
provided by the Payloads Office.}
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SECTION 3, PRELAUNCH TO ASEENTEARLY ON-ORBIT REQUIREMENTS

This section documents the prelaunch to early on-orbit requirements for the

transportatlon of the payload to the ISS ?hr&seeHeH—Feﬂeets—&eummaFyLef—the-tauﬁeh

The PD will identify in the subsequent tables per flight: the payload hardware,
payload Launch Commit Criteria (L CC), maximum launch configuration, and the ascent to
on-orbit requirements. Details of these requirements will be further documented in the
various payload-specific data sets.

31 PAYLOAD HARDWARE INFORMATION

This section documents the payload hardware prelaunch processing and
transportation scenario to the ISS. It also contains a brief-description of the payload
hardware with configuration data.

3.1.1 Prelaunch Processing and Payload Transportation to | SS Activities

The PD shall provide the following information in Table 3.1.1-1, Scenario of
Prelaunch Processing and Payload Transportation to ISS Activities.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

B. Prelaunch to On-Orbit Activities - Deflne the-by fllght the scenario deSCI’IbI ng the
prel aunch proc sing & <

turnover through Iaunch Define byfllght thescenarlo describing
transportation of the payload hardwareto the | SS which includes any
reactivation of time sensitive hardware. # character, 1800 max. #

A IX}-3-1




SSP 52000-EIA-ERP, Issue A, Draft 2 Coordination Copy
9/22/00

TABLE 3.1.1-1 SCENARIO OF PRELAUNCH PROCESSING AND PAYLOAD
TRANSPORTATION TO ISSACTIVITIES

FLIGHT # PRELAUNCH TO ON-ORBIT ACTIVITIES

[Expand table as required to document additional content.]

3.1.2 Payload Hardware Description

The PD shall provide the following information in Table 3.1.2-1, Payload Hardware
Description.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
from list in PDL #

B. Payload Item - Constitutes a+aeck;or-a subrack experiment(s) or groupings of
payload related items manifested separ ate from therack. # character, 50 max. #

C. Payload Carrier - Thelocker, drawer, etc., which isused asa carrier for
transporting the payload to the ISS. If the payload item hasno carrier
requirementsidentify as N/A until the | SS Program determinesthe appropriate
carrier. # select onefrom list #

ISPR EXPRESS Rack Transportation Rack
Powered Single MDL Powered Double MDLE Unpowered Single MDL
Unpowered Double MDLE 4-Panel Unit ISIS Drawer 8-Panel Unit ISIS Drawer
12-Panel Unit ISIS Drawer Stowage Tray +4 °C Refrigerator
ASC/Softpack -20°C Freezer -80°C Freezer

-183 °C Cryo Freezer Undefined/Loose Items Other

No Preference
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€D. Payload HemCarrier Location - Thelocation of the payload carrier (e.g., MDK,
MPLM, +SPR-¢te: no preference). # select onefrom PDL list #

1SPR EXPRESSRack = TFransportationRack
Poewered-Single-MBE = Powered-Double-MBLE  Unpewered-Single-MBL  Unpowered-Double

BE. Volume - The volume of the payload carrier inclusive of the payload hardware. If the
hareware-payload item is an ISPR, transportation rack, Middeck Locker (MDL), or
an International Subrack Interface Standard (1SIS) drawer, this cell isto be left blank.
#numeric, 99999.999 #

EF. Mass- Themassof the payload item inctusive-of-thepaytoat-hardwarelisted in
thetable. # numeric, 99999.999 #

FG. Additional Information - Information such as unique shapes and sizes,
hazar dous materials, etc., which might be pertinent to the +SSPISS Program. #
character, 50 max. per item #

GH. Total Mass/Flight - Thetotal mass of the payload item(s) inclusive of the payload
hardwar e, by flight. # numeric, 99999.999 max. #
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FHGHT# PAYLOABHTEM PAYLOAD | PAYLOAD-CARRIER | VOLUME | MASS
CARRIER LOCATION (MDK. oy tkey
| FotatHMassiHtight:

TABLE 3.1.2-1 PAYLOAD HARDWARE DESCRIPTION

FLIGHT | PAYLOAD | PAYLOAD PAYLOAD VOLUME | MASS ADDITIONAL
# ITEM CARRIER CARRIER (m?) (k@) INFORMATION
LOCATION (MDK,
MPLM, ETC.)
Total
Mass/Flight:

[Expand table as required to document additional content.]

3.2 PROGRAM-FURNISHED EQUIPMENT

This section of the EIA Addendum documents the flight-by-flight PD’ s requirements

for Program-Furnished Equipment (PFE) ferpaytoeadto support ground and flight hareware
fer-each-thghtactivitieswithin Increment {Increment #}. The +SSPI SS Program will
review, provide, approve, and fabricate all decals.
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3.2.1 Ground Requirements

The PD shall provide the following information in Table 3.2.1-1, Program-

Furnished Equipment Ground Requirements.

A.

€D.

BE.

Flight # - Therequested flight identification number (e.g., UF-6, 7-PROG).
# select onefrom list #

Equrpment -

aepeﬁment—hardw&e—The program- furnrshed equrpment ground hardware
required by the PD (e.g., Active Rack Isolation System (ARIS), avionics air

assembly, connectors, quick disconnects etc.). Hardwareto belisted in thistable
includes | SSfleet resources and other 1SS-provided hardwar e but does not
include K SC-provided hardware and equipment to be used by the PD at KSC.
K SC-provided hardware and equipment to beused at KSC shall beentered in
the KSC support requirements data set. # character, 1000 max. #

Quantity - Number of partsfor each lineitem piece of equipment needed. #
numeric, 99999.999 #

Need Date - The date by which the equipment isneeded (e.g., L-24 months - 12
menths; or mm/dd/yy). # character, 30 max. #

Duration - The length of time from launch, the equipment is needed (e.g., L-24
months to L-12 months, or mm/dd/yy to mm/dd/yy). # character, 30 max. #

Equipment Specific Notes - At a minimum, the notes should contain, Ship To:
(address) and Mark For: (person to receive equipment) information. Other
information could be payload specific rationale for clarification purposes.

# character, 200 max. #
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TABLE 3.2.1-1 PROGRAM-FURNISHED EQUIPMENT GROUND
REQUIREMENTS

FLIGHT # | EQUIPMENT | QUANTITY | NEED DATE | DURATION EQUIPMENT
A B €y (BY =y SPECIFIC NOTESF)

[Expand table as required to document additional content.]

NOTE: One item type per line.

3.2.2 Flight Requirements

The PD shall provide the following information in Table 3.2.2-1, Program Furnished
Equipment (PFE) Flight Requirements. Thisincludesany PFE required to support the
flight integration and support operationsrequired to be performed on the Shuttle.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #
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€D.

BE.

Equipment - T he pregram-furnished-eguipmentPFE flight hardware to be used
by the PD (e.g., Active Rack Isolation System (ARIS), avionics air assembly,

connectors, etc.). # character, 100 max. #

Quantity - Number of partsfor each lineitem piece of equipment needed.
#numeric, 99999.999 max. #

Need Date - The date by which the equipment is needed (e.g., L-24 months to+-12
menths, or mm/dd/yy). # character, 30 max. #

Duration - The length of time from launch that the equipment is needed (e.g., L-24
months to L-12 months, or mm/dd/yy to mm/dd/yy). # character, 30 max. #

Equipment Specific Notes - At a minimum, the notes should contain, Ship To:
(address) and Mark For: (person to receive equipment) information. Other
information could be payload specific rationale for clarification purposes.

# character, 200 max. #

TABLE 3.2.2-1 PROGRAM-FURNISHED EQUIPMENT FLIGHT
REQUIREMENTS

FLIGHT # | EQUIPMENT | QUANTITY | NEED DATE | DURATION | EQUIPMENT SPECIFIC

(B) (© (D) (E) NOTES (F)

[Expand table as required to document additional content.]

NOTE: One item type per line.

A IX}-3-7




SSP 52000-EIA-ERP, Issue A, Draft 2 Coordination Copy
9/22/00

3.3 PAYLOAD LAUNCH COMMIT CRITERIA

This section contains the payload LCC. Criteriafor developing payload constraints
for Shuttle launches are identified in NSTS 07700, Volume X1V, Appendix 5, Section 6.

3.3.1 Launch Commit Criteria Requirements

The PD shall provide the following LCC information in Table 3.3.1-1, Payload
Launch Commit Criteria.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

B. Payload Item - Constitutes a+aeck;or-a subrack experiment(s) or groupings of
payload related items manifested separ ate from therack. # character, 50 max. #

C. Payload LCC - The requirements, negotiated by the +SSPI SS Pr ogram, the launch
vehicle office, and the PD which could cause launch holds. # char acter, 200 max. #

D. Technical Rationale - A justification for the need of the LCC. Provide a specific
justification for the L CC such asthe specific potential resear ch/scienceloss.
This should consist of several sentencesto quantify the scienceloss. Describe
what would happen and how the science, safety, or schedule would be affected if
your LCC isnot approved. # character, 200 max. #

TABLE 3.3.1-1 PAYLOAD LAUNCH COMMIT CRITERIA

FLIGHT PAYLOAD ITEM PAYLOAD LCC TECHNICAL RATIONALE
#

[Expand table as required to document additional content.]

34 PAYLOAD MAXIMUM LAUNCH CONFIGURATION
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The maximum launch configuration duration isthe amount of time the payload
rack/payload items can sustain its launch configuration from turnover/last servicing
without physical access. The payload rack hasalaunch configuration from duration
based on turnover/last servicingjust prior to or during PTCSintegration and test at
approximately L-5 months. Subrack payload itemsrequiring MPLM time-critical
installation have a launch configuration duration based on turnover/last servicing just
prior to completion of MPLM payload closeouts in the Space Station Processing Facility
(SSPF) at approximately L-2.5 months. Subrack payload itemsrequiring MPLM late
access such as conditioned car go have a launch configuration duration based on
turnover/last servicing just prior to the completion of MPLM accessat L-88 hours.
Payload itemsrequiring middeck access have a launch configuration duration based on
turnover/last servicing beginning at approximately L -8 daysfor standard stow and
beginning at approximately L-72 hoursfor late show.

In Table 3.4.1-1, Payload Maximum Launch Configuration Duration, provide
the flight number, payload rack/payload item, estimated tur nover/last servicing
timeframe, required maximum launch configuration duration, estimated extended
launch delay margin, and therelated technical rationale.

NOTE: Middeck payload and conditioned cargo launch delay requirementsless
than or equal to 30 days (for example, 24 hours, 48 hours, 72 hours, 96 hours, and 120
hours) are also to be negotiated, technically justified, and documented in Addendum
Section 1.3.

3.4.1 Payload Maximum Launch Configuration Duration

The PD shall provide the following LCC information in Table 3.4.1-1-Paytead
Meaximum-tadneh-Configuration-Buratton.for each payload item asrequired.
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A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

B. Payload Item - Constitutes afrack;-or-a subrack experiment(s) or groupings of
payload related items manifested separate from the rack. # character, 50 max. #

C.
Serwcmg Tlmeframe(L XX) The estlmated turnover or last servicing of the
payload item which startsthe launch configuration duration timeframe.
Identify thisL-XX timeframe in months, days, or hours. # character, 50 max. #
D. Required

Maximum Launch Conflguratlon Duration (Monthsg/Days/Hours) — The
maximum time the payload can sustain launch configuration from the estimated
turnover/last servicing timeframe without physical access. |dentify thisduration
by indicating the number of months, days, or hours or by indicating
“Indefinitely.”. # character, 50 max. #

F. Planned Launch Delay Margin — I dentify the amount of planned launch delay
margin by subtracting C from D or by indicating “Indefinitely.” # character, 50
max. #

F. Technical Rationale— A justification for the Required maximum launch
configuration duration limitation. Provide a specific justification for the
duration such asthe specific potential resear ch/scienceloss. Thisshould consist
of several sentencesto quantify the scienceloss. Describe what would happen
and how the science, safety, or schedule would be affected if thelimitation is
exceeded. ldentify any specific hardwareinside the experiment/payload item
that is causing the limitation. # character, 200 max. #

A/{1X}-3-10




SSP 52000-EIA-ERP, Issue A, Draft 2 Coordination Copy
9/22/00

TABLE 3.4.1-1 PAYLOAD MAXIMUM LAUNCH CONFIGURATION DURATION

FLIGHT# | PAYLOADITEM MAXIMUM-EAUNCH FECHNICAL RATIONALE
/CARRIER CONFIGURATION-DURATION
(BAYS)

FLIGHT # PAYLOAD ITEM ESTIMATED REQUIRED MAXIMUM PLANNED TECHNICAL

TURNOVER/LAST LAUNCH LAUNCH DELAY | RATIONALE
SERVICING CONFIGURATION MARGIN
TIMEFRAME (L-XX) DURATION
(MONTHS/DAYS/HOURS)

[Expand table as required to document additional content.]

3.5 ASCENT TO ON-ORBIT PAYLOAD RESOURCE REQUIREMENTS

This section documents on aflight basis, the resource transportation, payload
transport and transfer, and flight crew time requirements from pre-Payload Bay Door (PLBD)
closure to the completion of payload assembly/installation-atethet+SS. The PD will specify |
in the subsequent tables, by flight: the transport, payload transfer, and the flight crew time
requirements.

3.5.1 Ascent to On-Orbit Payload Resource Table

The PD shall provide the following information in Table 3.5.1-1, Resource
Transportation Requirements.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #
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Payload Item - Constitutesarack, or a subrack experiment(s) or groupings of
payload related items manifested separate from therack. # carry-over list from
Table 3.1.2-1; appliesonly for itemslisted as powered in Table3.1.2-1. #

BC.

Resource - The power (Weatts) (kw), command/data (M egabitsytes-per-second
(Mbps)), telemetry (Mbps), and heat removal method (Wetts) (kw or kg/hour) needed
to be provided by the carrier vehicle to support the payload during each
transportation phase to support payload operations.

Pre-PLBD Closure - The average and peak resour ce needed during period of
time from payload insertion into the Orbiter bay to PLBD closurefor flight.
The peak resourcerequirement will beidentified in parentheses. I1n addition, for
power, indicate the length of time, in minutes, identified payloads can be
unpower ed by placing thisvaluein brackets. # numeric, 99999.999 max. #

Post-PL BD Closure - The average and peak resour ce needed during period of
timefrom PLBD closurefor flight to Solid Rocket Booster (SRB) ignition.
(Ascent softwar e configuration loading +6 at time prior to launch minus (T-) 20.)
In addition, for power, indicate thelength of time, in minutes, that identified
payloads can be unpower ed by placing thisvaluein brackets. # numeric,
99999.999 max. #

Middeck Installation — For subrack payloadsthat fly in the Orbiter middeck, the
aver age peak resour ces needed during the period of time from payload insertion
into the middeck to SRB ignition. In addition, for power, indicate the length of
time, in minutes, that identified payloads can be unpower ed by placing the value
in brackets. #numeric, 99999.999 max. #

GH.

+SSSRB ignition through the establishment of a stable orbit (typically post-
Orbital Maneuvering System (OMS) second burn). In addition, for power,
indicate the length of time, in minutes, that-identified payloads can be unpowered by
placing this value in brackets. # numeric, 99999.999 max. #

Pre-assembly - The average and peak resour ce needed during period of time
from just after the establishment of a stable orbit until the start of the Cargo
Element (CE) deployment or assembly operations (i.e., docking). In addition, for
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power, indicate the length of time, in minutes, identified payloads can be
unpower ed by placing thisvaluein brackets. # numeric, 99999.999 max. #

Hl.  Assembly - The average and peak resource needed during period of time from
the start of the activity or assembly sequence until the completion of the CE
assembly operations (i.e., docked operation, re-powering time sensitive
hardware, etc.). In addition, for power, indicate the length of time, in minutes,
identified payloads can be unpowered by placing thisvaluein brackets. #
numeric, 99999.999 max. #

F-J. Interface Routing - Indicate the interface routing based on the resource type below.
# select one from each list #

POWER COMMAND/DATA TELEMETRY HEAT REMOVAL
(Select One) (Select One) (Select One) (Select One)
Orbiter Middeck Power MPLM MDM to Payload MPLM MDM to Payload Middeck Cabin Air
Cabin PAPayload Bus to PCE PCS to Middeck PCS to Middeck Middeck Rear Duct Air
Safing Other (describe) Other (describe) MPLM to LTL
MPLM to Payload Other (describe)
Other (describe)

[Description field is character, 200 max.]
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TABLE 3.5.1-1 RESOURCE TRANSPORTATION REQUIREMENTS

FLIGHT [ PAYLOAD | RESOURCE |PRE-PLBD| POST-PLBD MIDDECK ASCENT PRE- DURING INTERFACE
# ITEM CLOSURE | CLOSURE INSTALLATION ASSEMBLY [ ASSEMBLY | ROUTING

[Expand table as required to document additional content.]

3.5.2 Transport and Transfer Requirements

PD shall provide the following information in Table 3.5.2-1, Transport and Transfer
Requirements.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

B. Payload Item - Constitutes afack;-6r-a subrack experiment(s) or groupings of
payload related items manifested separate from therack. # carry-over list from
Table3.1.2-1#

BC. Description of Transport Requirements - A description of the special requirements, if
any, for the transportation of the payload hardware to ISS (e.g., launch orientation,
temperature, early on-orbit requirements, specia handling, etc.). # character, 200
max. #

ED. Description of Transfer Requirements - A description of the special requirements, if
any, for transferring the payload hardware from the Orbiter to the ISS. # char acter,
200 max. #
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TABLE 3.5.2-1 TRANSPORT AND TRANSFER REQUIREMENTS

DESCRIPTION OF
PAYLOAD TRANSPORT DESCRIPTION OF TRANSFER
FLIGHT # ITEM REQUIREMENTS REQUIREMENTS

[Expand table as required to document additional content.]

3.5.3 Flight Crew Time Requirements

The PD shall provide the following information in Table 3.5.3-1, Flight Crew Time
Requirements.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

B. Total Time During Ascent and Early On-Orbit - The total amount of crew time (i
heurs) needed to perform activities in support of payload operations during this
mission phase. The total time needed should include overhead time, e.g., to
access, set up, and tear down support equipment. # numeric, 99999.999 max. #

C. Description of Flight Crew Requirements - A description of the crew activities being
performed in support of payload operations during the mission phase. # char acter,
1800 max. #
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TABLE 3.5.3-1 FLIGHT CREW TIME REQUIREMENTS

TOTAL CREW TIME
FLIGHT DURING ASCENT AND DESCRIPTION OF FLIGHT CREW REQUIREMENTS
# EARLY ON-ORBIT (HOURS)

[Expand table as required to document additional content.]
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SECTION 4, ON-ORBIT ISSREQUIREMENTS

This section documents the on-orbit requirements for the payload for operation in the
ISS for Increment { Increment #}. This section reflects a summary of the on-orbit
requirements in Addendum Section 2, Payload Planning Requirements. The PD will identify
in the subsequent tables: the payload rack definition and payload carrier placement criteria,

payload stowage, and on-orbit paylead-eperationperfermance-POP requirements. Details of
these requirements will be further documented in one or more of the data sets.

41  PAYLOAD DEFINITION AND PAYLOAD CARRIER PLACEMENT

This section describes payload hardware placement criteria, if any. Table4.1.1-1,
Payload Definition and Placement Criteria, provides further details on any payload
operational microgravity sensitivities. The PD will specify in the subsequent table the
payload carrier and the payload placement criteria.

4.1.1 Payload Definition and Placement Criteria

The PD shall provide the following information in Table 4.1.1-1.

A. Payload Item - Constitutes a rack;-era-subrack experiment(s) or groupings of
payload related items manifested separate from therack. # carry-over list from
Table3.1.2-1. #

€B. Payload Placement Criteria- Any criteriafor the placement of the payload tterm-or
earrteritem, including any requested EXPRESSRack;-module, co-location
reguirements, specia handling requirements, or operational sensitivities. Include the
intended use of atemporary attachment to the payload that will extend into the aisle
of the ISSlab (e.g., ergometer or glove box). # character, 200 max. #
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TABLE 4.1.1-1 PAYLOAD DEFINITION AND PLACEMENT CRITERIA

PAYLOAD PAYLOAD PLACEMENT CRITERIA
ITEM

[Expand table as required to document additional content.]

42  PAYLOAD STOWAGE REQUIREMENTS

This section documents the on-orbit stowage requirements of the payload. This
section will be completed once the analyses and negotiations of the data in Addendum
Section 2, Payload Planning Requirements, are performed. Values are calculated based
on a summation of therequirements defined by Section 2 of this Addendum. The
stowage requi rements inthistable are for those items Wh| ch will be accommodated outside
experiment

rack(s) that contain the payload har dware

The PD will define in the subsequent table, from flight to flight, if appropriate: the
stowage location, the time when the stowage is needed, the volume, and a brief description of
any specia stowage requirements.

4.2.1 Sowage Container/Accommodation

The PD shall provide the following information in Table 4.2.1-1, Payload Stowage
Requirements.

A Payload Item - Payload hardwar e, other than experiment rack hardware, used
to support the experiment and requiring stowage outside the experiment racks.
# character, 50 max. #
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AB.  Stowage Container/Accommodation - The container or location, if known, where the
requested item will be steredstowed. Below isalist of the stowage containers and
locations. # select onefrom list for each payload item #

+4°C Refrigerator -20° C Freezer -80° C Freezer -183° C Cryo Freezer
Incubator MBLEISS Locker ASC Soft Stowage
Stowage Drawers Nonhazardous Trash Container Hazardous Trash Container No Preference

Other/No Requirements

BC. From Flight # - The flight number in the increment which begins when the stowage is
needed. # select one from list #

€D. To Flight # - The flight number in the increment which ends when the stowage is
needed. # select one from list #

BE. Volume - The velume-ofthetotal stowage volume being requested. H-the-sterage
contaertshot-spectfied: Dimensions arerecorded in the configuration data set.
#numeric, 99999.999 max. #

EF. Description of Cenditioned-Specia Stowage Requirements and Operationally
Deployed Volume - Any specia requirements for eonelitioned-stowage (e.g.,
hazardous materials, environment, location, constraints, biomedical waste, etc.)
and providethe operationally deployed volumeiif different from ascent/descent
stowage volume provided in Table 3.1.2-1 and 5.1.2-1, Payload Hardware

Deﬂ:rlptlon #character 200 max. #-Fe&uneeﬁdmeﬁed—pa@vestefage,—aﬁy
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TABLE 4.2.1-1 PAYLOAD STOWAGE REQUIREMENTS

STOWAGE DESCRIPTION OF
PAYLOAD STOWAGE STOWAGE DURATION CONTAINER/ SPECIAL STOWAGE
ITEM CONTAINER/ ACCONMMODATION REQUIREMENTS
ACCOMMODATION FROM T0 VOLUME (m®)

FLIGHT # FLIGHT #

[Expand table as required to document additional content]

43  LAB/STATION SUPPORT EQUIPMENT AND ACCOMMODATIONS

The contents of this section list the LSE, SSE, Paytoad-Suppert-Equiprent-and
Aceemmeodations{PSEA);-and Accommodations which are available on the I SS to support
the payload operation. The PD will select from the list of those items which are required.

4.3.1 Paylead-Lab Support Equipment and Accommodations for Payload Operation

The PD shall provide the following information in Table 4.3.1-1, Paytoad-L ab
Support Eqw pment and Accommodatl ons Reqw rements. ?hedwaﬁea—ef—use—%eapfwed
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Digitat-Stilt-Camera

it " » I

Mieroseope,-Compountd

Coordination Copy

Passive-DosimeterReaderfAnnealer

A. L SE - Specify which of the L SE itemslisted below arerequired to support
operations of the payload. # select asneeded from list in PDL. #

1ISS-GENERALPURPOSE Dissecting Microscope Passive Dosimeters And
VIDEO-CAMERA ReaderfANNEALER
CleantngEgtipment Cryogenic Storage Freezer Micro Mass Measuring Device

Compound Microscope

Quick/Snap Cryogenic
Freezer

Small Mass Measuring Device

Digital Thermometer

Incubator

MELFI

digitat-thermoemeterand-thetncubatorat-the-same timeyDuration - Sli)ecify the

VIeANALV/o\UEATA"
a¥a
D

duration of time, frequency of use, and which 1SS stage or Increment the L SE
item will berequired for operations (e.g., required for 45 minutes, once every 20

daysduring UF-1 stage). # character, 100 max. #

C. Justification/Comments— Enter ajustification of what the L SE item will be used
for and the payload/experiment with which it isassociated. Enter any comments
pertaining to use of the L SE item. #character, 200 max. #
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TABLE 4.3.1-1 LAB SUPPORT EQUIPMENT AND ACCOMMODATIONS

REQUIREMENTS

EAB-SUPPORT-AND
ACCOMMODATON DURATION JUSTIFICATION/COMMENTS

EQUIPMENT- LSE ITEM

[Expand table as required to document additional content.]

4.3.2 1SS Support Equipment and-Aeeemmedationsfor Payload Operation

The PD shall provide thefollowing information in Table 4.3.2-1, I SS Support
Equipment Requirements.

A. Station Support Equipment Item Name — Specify each of the SSE items by part
namethat arerequired to support operations of the payload. Listed below are
SSE categories and part names. For reference, SSE part names and information
can befound in the JSC 28533 Flight Crew Equipment Catalog and the SSP
50477 Joint Crew Provisioning Catalog.

Q) Cleaning Equipment

a.

b.

Utensi| Deter gent Wipe
Detergent Wipe

Utensil Rinse Wipe Assembly
Disinfectant Wipe

Durable Wipe

Dry Wipe

Surfactant Liquid

Portable Wet/Dry Vacuum Cleaner

2 Restraintsand Mobility Aids

a.

Small Non-Adjustable Bungee, 8 inches
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3

(4)

®)

m.

n.

Large Non-Adjustable Bungee, 14 inches
Small Adjustable Bungee, 18-36 inches
L arge Adjustable Bungee, 36-72 inches
CableRestraint, 1.75inch 1D

Long Duration Crew Member Restraint
Panel Cover, 16 x 41 inches

Pile Fastener Restraint

Rack Retention Net, 32 x 38 inches
Flexible Bracket

Multiuse Bracket

PGSE Desk

Rack Seat track Stud, 1.12 inner dia.

Hand Rail clamp with setatrack interface

Diagnostics Equipment

a.

e.

Diagnostic Caddy — HP 8116A Sweep Generator and Fluke 105B
Scopemeter

Acoustic Meter — Portable, 20to 14 db
IVA Driver/Drill
Maintenance Work Area

Power Supply —0to 150V at 7A

Inventory M anagement

a.

Bar Code Reader

Portable Utility Light

a.

Portable Utility Light
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(6) Imagery
a. Digital Still Camera
b. Still Camera (35 mm)
C. | SS General Purpose Video Camera (Digital Camcor der)

) IVA Hand Tools—List specific IVA toolsrequired by part name
referenced in JSC 28533.

(8 Other —List any other required certified items by part namethat are not
in thislist.

B. Quantity — Enter the quantity of each SSE item that isrequired to support
operations of the payload.

C. Duration — specify the duration of time, frequency of use, and which 1SS Stage
or increment the SSE item will berequired for operations (e.g., required for 45
minutes, once every 20 daysduring UF-1 stage).

D. Justification/Comments— Enter ajustification of what the SSE item will be used
for and the payload/experiment with which it isassociated. Enter any comments
pertaining to use of the SSE item.

TABLE 4.3.2-1 |SS SUPPORT EQUIPMENT REQUIREMENTS

STATION SUPPORT EQUIPMENT QUANTITY DURATION JUSTIFICATION/COMMENTS
ITEM NAME

[Expand table as required to document additional content.]
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General-PurpesetvATools Portable-Utility Light
el St I I I
StittCamera ErewRefrigerated-Freezer
I ” \oar -
: MobititAld i

Battery Charger Maintenance-Work-Area
bEPowerStpply Funetion/Sweep-Generator
Batteries

[ bt e tod e 3
4.4  ON-ORBIT RESOURCE REQUIREMENTS

This section summarizes the on-orbit resources of the payload for Increment
{Increment number}. Values are calculated based on a summation of the requirements
defined by Section 2 of this Addendum. These requirements include electrical power,
vacuum exhaust system, environmental control and life support systems, auxttary
pewerther mal, data uplink and downlink, video uplink and downlink, payload-to-payload
communications, and crew support.

Electrical energy-power is energy-power required to support payload operations, in
kiteWattkilowatts (kw)-heurs{kWhy). Auxiliary power isbackup to the electrical power,
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in kwh. Datauplink isthe total transmission of digital datafrom the ground to the ISS, in
Megabytes{(MB) M egabits (Mb). Datadownlink isthetotal transmission of digital data
from the 1SS to the ground, in Gigabytes {Gb) (GB). Video isthe total transmission of
anatog-digital video from the I SS to the ground, in hours{hrs). Crew support is the total
number of ISS crew hours required to support payload operations.

4.4.1 Increment On-Orbit Resource Requirements

The PD shall provide the following information in Table 4.4.1-1, trerement
Consolidated On-Orbit (POP-Rollup) Resource Requirements. This section provides a
summary of the | SS eersumabte-resources required to support payload operations during the
increment based on asummation of requirementsin Section 2 of this Addendum. -Nete-that

y y W — #no data input

requwed from the PD for thlstable#

Thefollowing definitions explain the column headingsin Table 4.4.1-1

A. Resource—Listing of itemsthat require data input from the PD.
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B. Peak Quantity - The peak amount of the resourcerequired in the units specified.

C. Peak Duration - Theduration for the associated peak quantity in the units
specified.

D. Off-Peak Quantity - The average off-peak amount of theresourcerequired in
the units specified.

E. Off-Peak Duration - The duration for the associated off-peak quantity in the
units specified.
The PD shall provide the following on-orbit resour ce requirements:

FA. UtHP-Power - The power drawn at the utility interface pandl.

GB. Auxiliary - The power drawn from the auxiliary power interface to maintain

NG.

O-H.

Pl

minimum experiment oper ation.

v acuoud

areseureetrtherack-Vacuum Resource Duration — The duration of vacuum use
asaresourcein therack.

Moder ate Temper atur e Femp-—L oop Flowrate - The flowrate of fluid through
theMTL in therack and the duration of that flowr ate.

M oderate Temper atur e Femp-L oop Heat Dissipation - The amount of heat
dissipated intothe MTL per unit of time.

L ow Femp-Temperature Loop Flowrate - The flowrate of fluid through the
LTL intherack and theduration of that flowrate.

L ow Temperature Femp-L oop Heat Dissipation - The amount of heat
dissipated intothe LTL per unit of time.

L atent Cabin Air Heat Dissipation - Heat with moisture (humidity) dissipated
into the cabin (e.g., life sciences payloads).
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Q-J. Sensible Cabin Air Heat Dissipation - Heat without moisture dissipated into
the cabin.

K. Data Uplink - Therate and duration of data uplinked to I SS and routed to the
rack via the 1553B Payload Bus.

YL. Low Rate Data Downlink - Therate and duration of data transmitted from
therack totheground viathe I SS 1553B payload bus. Therequirements
should split into sub-categories. Payload Health and Status and low rate
telemetry.

VM. Medium Rate Data Downlink - Therate and duration of data transmitted
from therack to the ground via the | SS payload ethernet bus.

@D Words per packet
2 Packets per second and itsduration

(©)) Duration between sessions

WEN. High Rate Data Downlink/Digitized Video Rate/Duration - The rate and
duration of data transmitted from therack to the ground viathe I SS high rate
datalink.

Z0. Video Downlink Bit and Frame Field Data— Thebit and framefield size of
data transmitted via the analog camera through the I SS Video Baseband
Signal Processor .
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BB-P. Low RateData Transfer to Another Rack - Therate and duration of data
transmitted to another rack via the I SS 1553B payload bus.

€€.Q. Medium Rate Data Transfer to Another Rack - Therate and duration of data
transmitted to another rack viathe | SS payload ether net bus.

@D Words per packet
2 Packets per second and itsduration
(©)) Duration between sessions

Bb-R. High Rate Data Transfer to Another Rack - Therate and duration of data
transmitted to another rack viathe I SS high rate data link.

EES. Crew Support - The number of crew personsand duration required.

*Off-Peak Power Quantity isdefined asthe nominal continuous power drawn by a
given payload configuration as defined by the POP ID. If thereisaminor variation in
power consumption within the given POP 1D, the nor malization (or average) of the
power drawn is acceptable.

Peak power quantity isdefined asthe maximum power drawn, above the nominal
draw, which occursfor greater than ten milliseconds during the POP ID.
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TABLE 4.4.1-1 INGCREMENTCONSOLIDATED ON-ORBIT (POP-ROLLUP)
RESOURCE REQUIREMENTS (Sheet 1 of 2)

DOP 1D
LA NN | ~4

PEAK

OFF-PEAK

RESOURCE

QUANTITY | DURATION

QUANTITY DURATION

UIP Power (kwW and hours)

Auxiliary (kwW and hours)

"YoP-Power{kw-ant-houts)

Vacuum Exhaust Rate
(kg/minute and min)

YacuumExhaustFreguency(#of
times—perPOP)

Vacuum Resource Duration (min)

Freguency(#of-timesperPOP-and
mif)

Moderate Temperature: Loop Flowrate
(kg/hr and hours)

Moderate Temp-erature Loop Heat
Rejection (Watts and hours)

Low Temperature Loop Flowrate (kg/hn
and hours)

Low Temperature Loop Heat Rejection
(Watts and hours)

Latent Cabin Air Heat Dissipation
(Watts and hours)

Sensible Cabin Air Heat Dissipation
(Watts and hours)

Data Uplink (kbps and seconds)

Low Rate Data Downlink Rate/Duration
(kbps and seconds)

A. Payload Health and Status

B. Low Rate Telemetry
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TABLE 4.4.1-1 CONSOLIDATED ON-ORBIT (POP-ROLLUP) RESOURCE
REQUIREMENTS (Sheet 2 of 2)

PEAK

OFF-PEAK

QUANTITY

DURATION

QUANTITY

DURATION

Medium- Rate Data Downlink
Rate/Duration-{Mbps—antd-seconds)
A. Words per packet

B. Packets per second

C. Duration between sessions (sec)

High Rate Data Downlink/Digitized
Video Rate/Duration (Mbps and
seconds)

Video-UptinkfBuration(Mbps-and
seconds)

a -~ —TYY
seconds)

Video Downlink Bit & Frame Field Data
and seconds

Select from the following:

6 bit, 30 full frame fields/sec;/Secs.

6 bit, 30 half-frame fields/sec;/Secs.

6 bit, 15 half-frame fields/sec;/Secs.

6 bit, 7.5 half-frame fields/sec;/Secs.
6 bit, 1.875 half frame fields/sec; Secs.
8 bit, 30 full frame fields/sec;/Secs.

8 bit, 30 half-frame fields/sec;/Secs.

8 bit, 15 half-frame fields/sec;/Secs.

8 bit, 7.5 half-frame fields/sec;/Secs.
8 bit 1.875 half frame fields/sec./Secs.

VideoFransferto-Another Rack{Mbps
and-seconds)

Low Rate Data Transfer to another
Rack (kbps and seconds)

Med. Rate Data Transfer to another
Rack-(Mbpsand-seconds)

A. Words per packet

B. Packets per second

C. Duration between sessions (sec)

High Rate Data Transfer to another
Rack (Mbps and seconds)

Crew Support (# persons and minutes)

[Expand table as required to document additional content.fereach-POP1b-]
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GaseotsNitrogen{GN )
Atgen{Ar)
Helivm-(He}

| ioxide (€0 )
Potable-Water

45 INCREMENT ON-ORBIT CONSUMABLE REQUIREMENTS

The PD shall provide the following increment on-orbit consumable requirements
in Table 4.5-1, therementConsolidated On-Orbit ReseureeConsumable Requirements.
This section provides a summary of the I SS consumablesrequired to support payload
operationsduring theincrement. Itisasummation of requirementsin Section 2 of this
Addendum. # No data input required from the PD for thistable. #

NOTE: Potablewater must betransported to the payload by a crewmember.

B-A. Peak Quantity - The peak amount of theresourcerequired in the units
specified.

CB. Peak Duration - The duration for the associated peak quantity in the units
specified.

B-C. Off-Peak Quantity - The aver age off-peak amount of theresourcerequired in
the units specified.
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ED. Off-Peak Duration - The duration for the associated off-peak quantity in the
units specified.

FE. Gaseous Nitrogen Consumption - The aggr egate amount of gaseous nitrogen
eonsumedused.

GF. Argon Consumption - The aggregate amount of argon usedeensdmed.

H-G. Helium Consumption - The aggregate amount of helium usedesnsumed.

+H. Carbon Dioxide Consumption - The aggregate amount of carbon dioxide
usedeensumed.

Fl. Potable Water Consumption - The aggr egate amount of potable water

usedeenrsumed.

K=J.

=K.

M-L.

NM.

©:N.

PO.

Oxygen Consumption — The aggr egate amount of oxygen consumed from the
atmospherefor the POP (e.g., life sciences payload)

Air Consumption — The aggregate amount of cabin air that isvented
overboard dueto payload operationsfor the POP.

Carbon Dioxide Addition — The aggr egate amount of cabin air that isvented
overboard dueto payload operationsfor the POP.

Orbiter Transferred Water Consumption — The aggr egate amount of Or biter
transferred water that isused for the POP. Theinput shall also specify if the
biocidein the Orbiter transferred water will beiodine (1-4 ppm iodine) or silver
(0.3- 0.5 ppm silver) or no biocide at all.

Partial Pressure of Carbon Dioxide Level — Therequested unique aver age and
peak partial pressure of carbon dioxide levelsin the cabin aisle way for the POP.
The nominal |ISS partial pressure of carbon dioxide levelsin the cabin aisle way
isadaily average of 5.3 mmHg with a peak of < 7.6 mmHg.

Condensate Absor ption — The aggr egate amount of water vapor removed from
the atmospherefor the POP.
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TABLE 4.5-1 INEREMENTFCONSOLIDATED ON-ORBIT (POP-ROLLUP)
CONSUMABLE REQUIREMENTS

PP — PEAK OFF-PEAK

QUANTITY | DURATION [ QUANTITY [ DURATION

Gaseous Nitrogen Consumption (kg)

Argon Consumption (kg)

Helium Consumption (kg)

Carbon Dioxide Consumption (kg)

Potable Water Consumption (kg)

- ) :
{minutesthotursidays)

PEAK OFF-PEAK

QUANTITY DURATION QUANTITY DURATION

Gaseous Nitrogen Consumption (kg)

Argon Consumption (kg)

Helium Consumption (kg)

Carbon Dioxide Consumption (kg)

Potable Water Consumption (kg)

Oxygen Consumption (kg)

Air Consumption (kg)

Carbon Dioxide Addition (kg)

Orbiter Trfd Water Consumption (kg)

Partial Pressure of Carbon Dioxide (mmHg)

Condensate Absorption (kg)

[Expand table as required to document additional content.]-fereachPSP1b}
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SECTION 5, RETURN REQUIREMENTS

Paylead—PIaHng—Reqw-Femeﬁ%spayload hardwaretransportatlon scenario from the ISS
and post landing processing requirements. It also contains a description of the payload
har dwar e with configuration data sets. The PD will identify in the subsequent tables, per
flight, the payload hardware and the return requirements. Details of these requirements will
be further documented in the various payload-specific data sets.

51 PAYLOAD ACTIVITIESAND HARDWARE

This section provides a scenario describing the landing activities on a flight-by-flight
basis during this increment and provides a brief description of the payload hardware being
transported from ISS.

444511 Return Scenario Activities

The PD shall provide the following information in Table 5.1.1-1, Return Scenario
Activities.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

d&emt—aad—pest—f—lwht—aetmﬁ&eOn orblt to postlandlng actlvmes Deflned by

flight the scenario describing transportation of the payload har dwar e from the

I SSwhich includes any reactivation of time sensitive hardware. Define by flight
the scenario describing postlanding processing from wheel stop to hardware
turnover tothe PD. # character, 1800 max. #
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TABLE 5.1.1-1 RETURN SCENARIO ACTIVITIES

FLIGHT
# DESCRIPTION OF RETURN ACTIVITIES

[Expand table as required to document additional content.]

5.1.2 Payload Hardware Description

The PD shall provide the following information in Table 5.1.2-1, Payload Hardware
Description.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

B. Payload Item - Constitutes a subrack experiment(s) or groupings of payload
related items manifested separate from therack. # character, 50 max. #

C. Payload Carrier - Thelocker, drawer, etc., which isused asa carrier for
transporting the payload to the I SS. # select onefrom list #

ISPR EXPRESS Rack Transportation Rack
Powered Single MDL Powered Double MDLE Unpowered Single MDL
Unpowered Double MDLE 4-Panel Unit ISIS Drawer 8-Panel Unit ISIS Drawer
12-Panel Unit ISIS Drawer Stowage Tray +4 °C Refrigerator
ASC/Softpack -20°C Freezer -80°C Freezer

-183 °C Cryo Freezer Undefined/Loose Items Other

No Preference

D. Payload Carrier Location - Thelocation of the payload carrier (e.g., MDK,
MPLM, no preference). # select onefrom list #
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. Volume - The volume of the payload items-earriertnctusive of-the paytoad

hardware. If the payload earrier-item is a-sgte- or-double-an+SPR;a
transportation rack, MDL or-MBLtE, or an I1SIS drawer, this cell may-isto be left

blank. # numeric, 99999.999 max. #

Mass The mass of the payload |temsI|sted in thetable H&ed—melﬂdmg—the-mas&ef

table# numeric, 99999 999 max. #

. Additional Information - Information such as unique shapes and sizes, hazardous

materials, etc., which might be pertinent to the +SSPI SS Program. # char acter, 500
max. #

. Total Mass/Flight - The total mass of the hardware item(s) trctusive-of-the-paytoad

hardware, by flight. # numeric, 99999.999 max. #
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FABLE S A 2-+PAYLEOABD HARBDWAREBESCRHIPHON
FHGHT# PAYLOADFEM PAYLOAD PAYLOAD-CARRIER | VOLUME | MASS
CARRIER LOCATION-(MBPK; Gib, ke
FHGHT [PAYLOAD | PAYLOABITEM VOLUME MASS ADBITIONAL
# FEM LOCATION (MDK, i} ke INFORMATION
MPLM, ETC.)
FotaHvassHtght:
FLIGHT | PAYLOAD | PAYLOAD PAYLOAD VOLUME | MASS | ADDITIONAL
# ITEM CARRIER CARRIER (m°) (kg) INFORMATION
LOCATION (MDK,
MPLM, ETC.)
Total
Mass/Flight:

[Expand table as required to document additional content.]
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52 ON-ORBIT TO RETURN PAYLOAD REQUIREMENTS

This section documents, on a flight-by-flight basis, the resource transportation,
payload transport and transfer, and flight crew time requirements from payload de-
assembly/installation to post-flight. The PD will specify in the subsequent tables, by flight:
the transport, payload transfer, and the flight crew time requirements.

5.2.1 Resource Transportation Requirements

The PD shall provide the following information in Table 5.2.1-1, Resource
Transportation Requirements.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

B. Payload Item - Constitutes afack;-6r-a subrack experiment(s) or groupings of
payload related items manifested separate from therack (appliesonly for items
listed as powered in Table 3.1.2-1). # carry-over list from Table5.1.2-1. #

BC.—Average{Peak)-Resource - The power (Watts), command/data (M bps), telemetry
(Mbps), and heat removal (Watts) needed during each transportation phase to be
provided by the carrier vehicle to support payload operations. # numeric,
99999.999 max. #

ED. Assembly - The average and peak resource needed during the period of time from the
start of the activity or assembly sequence until the completion of the payload
assembly operations, i.e., undocked operations. The peak resource requirement will
be identified in parentheses. In addition, for power, indicate the length of time, in
minutes, identified payloads can be unpowered by placing this value in brackets.
#numeric, 99999.999 max. #

A/{1X}-5-5




SSP 52000-EIA-ERP, Issue A, Draft 2 Coordination Copy
9/22/00

FE.

GF.

HG.

HH.

Post-assembly - The average and peak resource needed during period of time from the |
completion of the payload assembly operations (undocking) to start of preparation for
entry. The peak resource requirement will be identified in parentheses. In addition,
for power, indicate the length of time, in minutes, identified payloads can be
unpowered by placing this value in brackets. # numeric, 99999.999 max. #

Descent - The average and peak resource needed during period of time from start of
preparation for entry through wheelstop. The peak resource requirement will be
identified in parentheses. In addition, for power, indicate the length of time, in
minutes, identified payloads can be unpowered by placing this value in brackets.
#numeric, 99999.999 max. #

Post-flight - The average and peak resource needed during period of time from
wheel stop to the removal of areturn complement. The peak resource requirement
will be identified in parentheses. In addition, for power, indicate the length of time,
in minutes, identified payloads can be unpowered by placing this value in brackets.
#numeric, 99999.999 max. #

Interface Routing - Indicate the interface routing based on the resource type below:
# select onefrom list #

POWER COMMAND/DATA TELEMETRY HEAT REMOVAL

(Select One)

(Select One)

(Select One)

(Select One)

Orbiter Middeck Power

MPLM MDM to Payload

MPLM MDM to Payload

Middeck Cabin Air

Cabin P/Payload Bus to
PCS

PCS to Middeck

PCS to Middeck

Middeck Rear Duct Air

Safing

Other (describe)

Other (describe)

MPLMto LTL

MPLM to Payload

Other (describe)

Other (describe)

If other is selected, description is needed. # Character, 200 max. #
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TABLE5.2.1-1 RESOURCE TRANSPORTATION REQUIREMENTS
POST-
FLIGHT | PAYLOAD | RESOURCE | ASSEMBLY | ASSEMBLY | DESCENT |POST-FLIGHT INTERFACE
# ITEM AVERAGE | AVERAGE | AVERAGE | AVERAGE ROUTING
(PEAK) (PEAK) (PEAK) (PEAK)

[Expand table as required to document additional content.]

5.2.2 Transport and Transfer Requirements

The PD shall provide the following information in Table 5.2.2-1, Transport and
Transfer Requirements.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

B. Payload Item - Constitutes afrack;-or-a subrack experiment(s) or groupings of
payload related items manifested separate from therack. # carry-over list based
on Table5.2.1-1. #

BC.

Description of Transport Requirements - A description of the specia requirements, if
any, for the transportation of the payload hardware from ISS to landing (e.g., landing
orientation, temperature, late on-orbit requirements, special handling, whether the
MDL cooling configuration is front or rear cooled, mounting, etc.). # character,

200 max. #
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ED. Description of Transfer Requirements - A description of the special requirements, if
any, for transferring the payload hardware from the I SS to the Orbiter. # char acter,
200 max. #

[ . " ;

TABLE 5.2.2-1 TRANSPORT AND TRANSFER REQUIREMENTS

FLIGHT #

PAYLOAD
ITEM

DESCRIPTION OF TRANSPORT
REQUIREMENTS

DESCRIPTION OF TRANSFER
REQUIREMENTS

[Expand table as required to document additional content.]

5.2.3 Flight Crew Time Requirements

The PD shall provide the following information in Table 5.2.3-1, Flight Crew Time
Requirements.

A. Flight # - The requested flight identification number (e.g., UF-6, 7-PROG). # select
onefrom list #

B. Total Crew Time During Descent - The total amount of crew time needed to perform
activitiesin support of payload operations during descent. # numeric, 99999.999
max. #

C. Description of Flight Crew Requirements - A description of the crew activitiesto be

performed in support of payload operations. # character, 1800 max. #
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TABLE 5.2.3-1 FLIGHT CREW TIME REQUIREMENTS

FLIGHT # | TOTAL CREW TIME DESCRIPTION OF FLIGHT CREW REQUIREMENTS
DURING DESCENT
(HOURS)

[Expand table as required to document additional content.]
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SECTION 6, FRAHNING REQUHREMENTSPAY L OAD DEVEL OPER-PROVIDED
GROUND SUPPORT PERSONNEL AND CREW TRAINING
REQUIREMENTS

This section describes the basie-top-level training requirements ef-for the Ground
Support Personnel (GSP) and crew mvolved W|th the payload 4t—adelfeeeesrthettam+ng

paytead—Thlswctlon documentsthetralnlng requlrementsthat the PD will prowde
The PD WI|| ﬁ&ﬁty—mtlaeeabsequeat—tabtee—daecmbetheeetep%tra ni ng

v in the subsequent tables and prowde
thefllghtsaffected thetrame&mvolved andthetralnlnglocatlon Detaitsof-these
Detailed training requirements will be further documented in the payload training

Reguirements-data set.

This section does not include requirementsfor training that will be provided to
the PD by the POIF. Theserequirementswill be determined by the Training Strategy
Team (TST).

6.1 GROUND SUPPORT PERSONNEL AND CREW TRAINING
REQUIREMENTS

The PD shall provide the following information in Table 6.1-1, Payload
Developer-Provided Ground Support Personnel and Crew Training Requirements.

A. Flight # - Thefirst flight or the flight increments affected by thetraining
requirement (e.g., UF-1, 7A). # select onefrom list #
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B. Trainee Classification - Theindividual(s) requiring training in support of the
payload oper ations, chosen from the following list: # select itemsasrequired
from list #

Q) Launch/Landing Site GSP - loading/unloading oper ations; special ground
processing

2 Telescience Support Center (TSC) Personnel - ground control and
monitoring of individual payload

3 Crew Instructors- providetraining to crew members
4 Other - other ground support personnel
5) | SS Crew/SSP Crew

C. Training Hours - Estimate of number of hoursrequired for thistraining.
#numeric, 99999.999 max. #

D. Training Timeframe - The timeframe during which the training needsto occur.
Thefollowingisalist of training datesfor reference: # character, 100 max. #

Q) Crew payload training begins at I ncrement minus (I1-) 18 months.
2 Instructor training begins 3three months prior to crew training.
(©)) GSP training beginsat L-12 months.

E. Training Location - Thelocation wherethetraining isto occur. Thiswill

include on board training for the crew when applicable. # character, 100 max. #

TABLE 6.1-1 PAYLOAD DEVELOPER-PROVIDED GROUND SUPPORT
PERSONNEL AND CREW TRAINING REQUIREMENTS

FLIGHT TRAINEE TRAINING TRAINING TRAINING
# CLASSIFICATION HOURS TIMEFRAME LOCATION

[Expand table as required to document additional content.]
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SECTION 7, GROUND DATA SERVICES SUPPORT REQUIREMENTS DURING
FLIGHT OPERATIONS

This section documentsthe top-level ground data services support requirements
for Increment {Increment #}. These requirementsrefer to the ground support
requirements needed during smulations and real-time on-orbit operationsat a
payload’s ground operating location. Theseinclude payload unique servicesrequired if
inthe USOC, a TSC, or at any other operating location (e.g. network and/or hardware
connectivity requirements). Thissection does not include requirementsfor KSC
support. Detailsof these ground support requirementswill be documented in the
ground data services data set. In case of any variation between the data set and the
ElA, the EIA shall take precedence. The PD shall identify in the subsequent tables such
ground requirementsrequested from the I SS Program.

71  PAYLOAD DEVELOPER REQUESTED GROUND DATA SERVICES
REQUIREMENTSDURING FLIGHT OPERATIONS

Significant pre-mission planning and coor dination is necessary to definethe
requirementsfor ground support. The PD shall providethefollowing information in
Table7.1-1, Ground Data Services Requirements During Flight Operations.

A. Ground Data Services Requirement - Thetype of service being requested by the
PD. Choose from the following types of services: # select from list #

Q) Experiment science/engineering data— Any data used to support your
science and/or engineering support objectives such as payload M DM
Health and Status payload ancillary, broadcast ancillary, or ground
ancillary data.

2 Voice Loops— Includes voice loopsfor ground-to-ground and ground-to-
gpace communication in support of Earth-to-Orbit Vehicle (ETOV) and
on-or bit 1SS oper ations.

(©)) I SS Downlink Video — 1SS downlink video will be broadcast video. A PD
with arequirement for downlink video at an operating location other
than the USOC or a TSC will beresponsiblefor acquiring the video
ground termination equipment required to receive thisvideo.

4 Ground commanding — Ability to issue an uplink command to a payload.
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TABLE 7.1-1 GROUND DATA SERVICESREQUIREMENTSDURING FLIGHT OPERATIONS

00/2¢/6

POIC VOICE OPERATING ETOV
GROUND DATA LOCATION | LOCATION DATA PROCESS | DISTRIBUTION LOCATION SUPPORT
SERVICES FROM TO RATE DATA SYSTEM POINT OF ONLY
REQUIREMENT (kbps) CONTACT
Experiment Sci/Eng YorN
Data
Voice Loops YorN YorN

Downlink Video

Ground
Commanding

POIC Services

[Expand table as required to document additional content.]
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1.2

5) POI C services — Refer ence SSP 50304, POIC Capabilities Document, for
adescription of standard POIC provided services and interface methods.

L ocation From — Indicate the sour ce location (i.e., POIC, ISS, a TSC, etc.) of the
ground support requirement. # character, 30 max. #

Location To —Indicate the destination location (i.e., USOC, a TSC, other
operating location) of the ground support requirement for each operating
location. # character, 30 max. #

Data Rate— Indicate the approximate total data rate of all payload-generated
data streamsin kbpsfor each location. Data rate should be calculated by
multiplying the number of CCSDS packets output per second (on a per stream
basis) by the maximum size of the generated CCSDS Packets. # numeric,
99999.999 max. #

POIC Process Data — Indicate arequest for the POIC to processthe
experiment’s science/engineering data. Thisrequest must be assessed prior to
approval. (yes/no) # choose one from list #

Voice Distribution System — For voice requirement, indicate if each operating
location has a voice distribution system. (yes/no) # choose onefrom list #

Operating L ocation Point of Contact — Provide the name and telephone number
of the operating location point of contact responsible for configuring ground
support hardwarefor interfacing to exter nal services such as POIC servicesand
networ k communications services. |f there are multiplerequirementsfor an
oper ating location, the point of contact information only needsto be entered
oncefor each location. # character, 100 max. #

ETOV Support Only —Indicate if this operating location will support ETOV
operationsonly. (yes/no) # choose onefrom list #

ADDITIONAL REQUIREMENTS/SERVICESDURING FLIGHT
OPERATIONS

The PD shall identify any additional requirements/services (i.e., program or

facility-provided Telescience Resour ce Kit (TreK) workstation, | SS payload
requirement for Shuttle servicesif not already identified in Table 7.1-1) for an
operation location in Table 7.2-1, Additional Requirements/Services During Flight
Operations. These additional requirements must be assessed for cost and schedule
impactsto approval.
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TABLE 7.2-1 ADDITIONAL REQUIREMENTS/SERVICESDURING FLIGHT
OPERATIONS

[Expand table as required to document additional content.]
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OPERATHONS
GROUND
SYPPERT | NEEB
REQUIREMENT | BATES | LOECATHON BESERIPHON
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APPENDIX A

ADDENDUM
INCREMENT {INCREMENT NUMBER}

ABBREVIATIONS AND ACRONYMS
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APPENDIX A - ADDENDUM INCREMENT {INCREMENT NUMBER}
ABBREVIATIONSAND ACRONYMS

Ar——A¥gen

ARIS Active Rack Isolation System

ASC Aide Stowage Container

C Centigrade

CCsDhs Consultative Committee for Space Data Systems
CE Cargo Element
€0,—Carbonbiexide

Cryo Cryogenic

Db Decibel

DC——Direct-Current

EEOM Early End of Mission

EIA EXPRESS Integration Agreement

EPIM EXPRESS Payload Integration Manager
EOM End of Mission

ERP EXPRESS Rack Payload

ETOV Earth-to-Orbit Vehicle

EXPRESS  EXpedite the PRocessing of Experimentsto Space Station

Fit Fight  FrFlight

GB Gigabytes
GN,——GaseousNitrogen

GSE Ground Support Equipment
GSP Ground Support Personnel
GSR Ground Safety Review

GSRP Ground Safety Review Panel
He———Helium

HP Hewlett-Packard

HRFM High Rate Frame Multiplexer
hrs hours
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|-
ICD
ID
SIS
| SPR
ISS

Increment minus

Interface Control Document
Identification

International Subrack Interface Standard
Inter national Standard Payload Rack
International Space Station

1SSP———International-Space-Statiorn-Program

IVA Intravehicular Activity
JSC Johnson Space Center

kbps kilobits-per-second

kg kilogram

KSC Kennedy Space Center

kw Kilowatts

kwh Kilowatt hours
HB————pound

L Launch

L- Launch minus

L+ Landing plus

LAN Local Area Network

LCC Launch Commit Criteria
LSE Laboratory Support Equipment
LTL Low Temperature L oop
m’ cubic meter

M ax Maximum

Mb Megabits

Mbps M egabits-per-seconds
MB———Megabytes
MBps——Megabytes-per-second

Hg Microgravity

MDK Middeck

MDL Middeck Locker

MDLE Middeck Locker Equivalent
MDM Multiplexer/Demultiplexer
MELFI Minus Eighty Degree L aboratory Freezer
Mm Millimeters

MmHg Millimetersof Mercury
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. e Logisi v

MPLM Multi-Purpose L ogistics M odule

MTL Moderate Temperature Loop

N/A Not Applicable

NASA National Aeronautics and Space Administration
NPTIP NASA Payload Training I mplementation Plan

NSTS National Space Transportation System

OMS Orbital Maneuvering System

P———Powered

PCS Portable Computer System

PD Payload Devel oper

PDL Payload Data Library

PDS Payload Data Set

PFE Program Furnished Equipment

PGSC Payload Ground Support Computer

pH measur e of acidity

PHA——PayloatHntegration-Agreement

PIM Payload Integration Manager

P/L Payload

PLBD Payload Bay Door

POIC Payload Operation Integration Control
o] : : .

POP Payload Operations Performance

POPID Payload Operations Performance Identifier

PPM Parts Per Million

PROG Progress Performance

PTC Payload Training Center

PTIM Payload Training Integration Manager

PRP Pressurized Payloads

PSEA Payload Support Equipment and Accommodations

PTC Payload Training Center

PHM———Paytoad-TFrainingHtegration-vranager

R+ Return plus
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ScS Suitcase Simulator

Sec Seconds

SRB Solid Rocket Booster

SSE Station Support Equipment
SSMTF Space Station Man Training Facility
SSP Space Shuttle Program

SSPF Space Station Processing Facility
SSTF Space Station Training Facility
T- Time prior tolaunch minus
TBC To Be Confirmed

TBD To Be Determined

TBR To Be Resolved

TreK Telescience Resour ce Kit

TSC Telescience Support Center

TST Training Strategy Team

UF Utilization Flight

UIP Utility I nterface Panel

UOP Utility Outlet Panel
YUP——UYnpowered

USOC U.S. Science Oper ations Center
VES—Vaeuum-Exhaust-System

VBSP Video Baseband Signal Processor
wW Wett(s)
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APPENDIX B

ADDENDUM
INCREMENT {INCREMENT NUMBER}

GLOSSARY OF TERMS
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APPENDIX B, ADDENDUM INCREMENT {INCREMENT NUMBER}
GLOSSARY OF TERMS
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APPENDIX C

ADDENDUM
INCREMENT {INCREMENT NUMBER}

OPEN WORK
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APPENDIX C, ADDENDUM INCREMENT {INCREMENT NUMBER}
OPEN WORK

Table C-1 lists the-specific-temsinthis-Addendum-document-that-are-notyet
kHGW'HTO Be Determlned (TBD) itemsin this document $he$BB—|tem+s—numbered

ted)-Each item
isgiven aTBD number using the section of the document that containstheitem asthe
frrst digit and aconsecutrve number for the second dlglt The TBD fsrnsertedet—that—feemen

thrs—Addendum} number |sI|sted anng Wlth the affected sectlon and adescrlptlon of the
item. Aseach TBD item isresolved, the updated text isinserted in place of the TBD in the
Addenduncrdocument and theentry is removed from thlstable—As—nevHBE—rtems—we

TABLE C-1 TO BE DETERMINED ITEMS

Bb Bb DUE
NUMBER DESCRIPTION SECTION ASSIGNEE DATE STATUS
.

Table C-2 lists unresotved-To Be Resolved (TBR) issues in this Addenedm

document. -FheFBR-Each tssue-item is aumbered-based-on-the-appheable-given a TBR
number using the section of the Addendum-(wherethe FBR-issuetstoeated)-document

that containstheitem astheflrst dlglt and aconeecutlve number for the second d|g|t The
TBR number is tise '
unr%lved—ra:re—m—Seetren#ef—Hars—Addendum}hsted anng wrth the affected section and a
description of theitem. Aseach TBR tssdeisresolved, the updated text isinserted in place
of theTBRIi In the document and theiﬁueentry isremoved from thistable. -AshewTBR

TABLE C-2 TOBE RESOLVED ISSUES

BR FBR
NUMBER DESCRIPTION SECTION ASSIGNEE | DUE DATE | STATUS
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APPENDIX D

ADDENDUM
INCREMENT {INCREMENT NUMBER}

PAY LOAD-SPECIFIC SCHEDULE
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